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MASS SPECTROMETERS 


The largest range in the world! 


MS4 


APPLICATION 


nical/isotopic analysis of gas volatile 
sid samples up to mass 450 


og analysis of gas/liquid/solid 


of higt olecular weig 


Isotopic analysis of solids using surface 
nization 


isotopic analysis of solids/gases. 


Chemical/isotopic analysis of gases/ 
volatile liquids 


Resp ane ry gas analysis and applications 
) S analysis and display 
ponents simultaneously 


analysis of solids using 


al analysis down 0,001 p.p.m 
using spark source techniques 
Chemical analysis and structural identifi- 
cation of compounds up to mass 2,000 

Simple spectrometer for vacuum monitor- 
ng and gas analysis up to mass 100 
Leak detection using helium, argon or 
coal gas as probe mediur 


Fe details of ali these types of equipment available 
AE! Instrumentation Division, 
Scientific Apparatus Department, 
Trafford Park, Manchester, 17. 


Instrumentation Division, 
Associated Electrical Industries Limited 
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SPEEDIVAC 
-.. range of high vacuum 
pumping accessories gives 
vacuum engineers an 
exceptionally wide choice 
of interchangeable 
standard components. 
This provides a unique 
opportunity for a 
flexible design 
approach to the 
construction of 
really practical 

vacuum systems. 

(top) Stainless steel quarter swing butterfly valve 


(centre) Stainless stee! cold trap 


(bottom) Ia line or right angle water-cooled 
isolation or baffle valve 


EDWARDS HIGH VACUUM LTD 


NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 
21010 Miles Avenue 
Cleveland 28, Ohio 


Send for our free February, 1961 Catalog See] 
containing more than 2600 items. Fill 
out coupon and mail today for your copy. 


Neme.......--- 
Organization.. 
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Are you measuring VI- 
BRATION, EXPAN- 
SION, or DIMEN- 
SIONS OF PLIABLE 
OR INACCESSIBLE 
OBJECTS? 

The most simple and 
economical solution to 
your problem is pos- 
sibly illustrated on this 
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UNIVERSAL 
MEASURING MICROSCOPE 
and CATHETOMETER 


Range 50 cm. Can be used in three different planes 
as a cathetometer (focus: 15” to infinity) or a 
microscope (focus: 14"). 360° rotation on the heavy 
levelling base. Vernier scales read to 0.05 mm. over 
entire range of SO cm. and 00.1 mm. over any 
selected range of 25 mm. 


FOR 


MEASURING 


CAT. NO. 6147 


TWO-DIMENSIONAL 
MEASURING MICROSCOPE 


An extremely accurate method of 
measuring in two horizontal 
directions at once. Range 20 cm, 
x 10 cm. Direct reading to better 
than 0.01 mm. Supplied with 
cabinet. 


CAT. NO. 6192 


PRECISION CATHETOMETER 


Range 100 cm. For vertical use 
as a cathetometer or measuring 
microscope. 360° rotation of 
telescope. The heavy levelling 
base is fitted with sensitive levels 


CAT. NO. 6166 


The NEW Pye range of measuring 
microscopes and cathetometers is 
designed to cater for numerous 
measuring applications in research 
and industry. Each instrument 
can perform several different 
functions with high accuracy, and 
new design features make opera- 
tion fast and simple. 
Either Metric or English calibra- 
tions can be specified. 
Quality of craftsmanship and 
materials are of the highest stand- 
ard yet careful design has resulted 
in a very competitive price level. 
Please ask us to send you descrip- 
tive leaflets. 
“ACCURACY OF CALIBRATION 
AND ENGRAVING OF THESE 
INSTRUMENTS TO B.S. 887” 


MICROSCOPES 


CAT. 
NO. 6164 


UNIVERSAL MEASURING MICROSCOPE 
AND CATHETOMETER 


Range 30 cm. Very similar to cat. no. 
6166 but fitted with fixed base without 
Spirit levels. Supplied with cabinet. 


CAT. NO. 6150 


TELESCOPE/ MICROSCOPE KIT 


Contains components which 
make up a telescope (focus: 15” 
to infinity) and microscope 
(focus: 1§") fitted with spirit level 
and slow-motion focusing. For 
use with cat. nos. 6164, 6166 
and 6192. 


W. G. PYE & CO. LTD. 


GRANTA WORKS, P.O. BOX 60, CAMBRIDGE, ENGLAND 
Telephone : CAMBRIDGE 58866 (5 lines) Telegrams : PYE CAMBRIDGE 
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CHOOSE 


VANGUARD 


The outstanding 
; characteristics of the 

new “Vanguard” are 
extremely low running 

costs, and large capa- 
city. As result, 
BEA have calculated 
the “passenger cost 
r mile” will figure 
ower than any other 
aircraft. 


CHOOSE 


CALCULATING 
FOR 


T 


GHES1 


4 


POSSIBL 
OUTPUT 
ACCURACY 


& VALUE 


Costing the Vanguard’s operation is being 
done by BEA on Diehl Calculators because: 


Follow the example of BEA and other leading organisations. 
Be in the vanguard and see the NEW Class V 


Diehl’s unique short cutting action 
; q g 
gives an output rate and life factor 


higher than that of any other desk 
calculating machine. & 


Diehl are silent and dependable in opera- 
tion and easy to maintain. If ever BEA re- 
quire service, they get it within one hour. 


RANGE OF CALCULATORS 


Diehl Calculators always give the right 
answer. All models have complete 
transmission, even the least expensive. 


‘ ARCHIMEDES-DIEHL MACHINE COMPANY LTD. 
BEA, like Archimedes-Diehl Machine Chandos House, Buckingham Gate, London, S.W.!. Telephone: ABBey 2014 
Company Limited, are a progressive 


commercial organisation and they always SALES AND SERVICE THROUGHOUT THE COMMONWEALTH 


choose the most up-to-date equipment. 


Ooo 


> 
, 6 5 6 
bes 
| 


May 27, 1961 


NATURE 


cel xvii 


the ONLY 
low impedance 


multi-voltage 


reference source 


simplifies instrument calibration 


Supplied by 

BAIRD & TATLOCK (LONDON) LTD 

Chadwell Heath, Essex 

A. GALLENKAMP & CO LTD 

Technico House, Sun St, London EC2 
W. B. NICOLSON 

Scientific Instruments) LTD 
Thornliebank Industrial Estates 
Glasgow, Scotland 

J.W. TOWERS & CO LTD 

Victoria House, Widnes. Lancas iir > 


Price Multi-volt £10. 
Single Cell £4. 


Delivery ex-stock. 


This versatile voltage standard is ideal for use 
wherever an extremely stable DC voltage reference 
source is required—pH testing; bias circuits; 

speed, temperature and voltage measurement 
thermistor bridges; control and telemetering systems. 
Rugged non-glass construction withstands brief 
short circuits, severe vibration, physical shock. 
Operates in any position, 

Fully portable in leatherette ¢ arry case, 

Low impedance 
Accuracy +} °, of stated open circuit voltage. 
Stability 20°F to +-160°F, 
Long life Guaranteed for 2 years. 


only } to | ohm per cell. 


within 1°% from 


The Mallory Reference Battery is available in 
asa multi-volt battery with 8 outputs 
from 0-10-80 volts in 1-35 volt increments, 

or as a single cell 1-35 volt battery. 


TWO SIZES 


For detailed specifications write for Bulletin 1-209 


MALLORY BATTERIES LTD Rainham Road South Dagenham Essex 
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NATURE 
SCIENTIFIC 
RESEARCH 


AND HIGH 


speep 


Mk. II Scientific Camera with 16 mm. High Speed Camera up '~ 

triple lens turret and rotating to 250 f.p.s. with timing devic« ~ 

For giving accurate viewsl time scale Mk. I Research Camera with 

16, or 24 fps. or single shot on film and event marker extended exposure facility which 

operation enables lengthy mucroscope 
observations to be left to the 
camera. Battery or mains opera- 
tion. 8, 16. 24 f£.p.s.—or single 
shots by inicrvalometer 

W. VINTEN LTD., NORTH; CIRCULAR ROAD, CRICKLEWOOD, N.W.2. 


27, 196i 


Iaformation about Vinten scien- 
tific cameras and their uses in 
Research and Indastry are con- 
tained in two booklets which 
we should be pleased te send 
on request. 


GLADSTONE 6373 


For information write: 


WORTHINGTON BIOCHEMICAL CORPORATION 


NEW JERSEY 


FREEHOLD 19, 
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SPEED 10,000 complete mass spectra each 
second. 


SENSITIVITY Accurate detection at 5 ppm 
level 


RESOLUTION Mass range me 1 to 5000; 
unit resolution to me 200. 


HIGH PUMPING SPEED 100 to 125 litres per 
second at ion source. 


EASY MAINTENANCE Plug-in modular elec- 
tronics chassis. Instrument in single 
cabinet. 


OUTPUT All machines fitted with Analogue 
Output System. Up to 6 channels for 
simultaneous recording available, plus 
conventional oscilloscope reading 
INLET SYSTEMS V.P.C.; Molecular Leak; 
Integral Fast Reaction Chamber; Hot 
Filaments Inlet; Knudson Cell Inlet 


U.K. Distributors, service and installation specialists: — 


FIELD AIRCRAFT SERVICES LTD 
Ancillary Division, London Airport, Hounslow, Middlesex - Telephone: Skyport 2141 ~- Gables: Fieldair London Airport 
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The New Brunswick Scientific Company Presents The PsycroTherm™ 


A CONTROLLED-ENV!IRONMENT 
INCUBATOR-SHAKER 


Potent Pending 


For the Growth of Microorganisms under Controlled 
Conditions of Temperature, Atmosphere, and Agitation 


Tue PsycroTHeERro is a rigidly con- 
trolled environmental incubator with 
a continuous-duty shaking mechan- 
ism. Though it occupies compara- 
tively little floor area, it has 10's 
cubic feet of usable work space in 
the incubation chamber, where static 
and shake cultures can be incubated 
simultaneously or separately. 


A VERSATILE UNIT 

With fully integrated heating and 
refrigeration systems the unit is ideal 
for work with psycrophilic, meso- 
philic, and thermophilic systems. 
Temperatures can be accurately reg- 
ulated from 0° C to 60° C with a con- 
trol tolerance and temperature 
gradient both within + 0.5° C. In 
non-refrigerated units, the tempera- 
ture range is from ambient to 60° C, 
with the same tolerance and gradient 
as above. 

There are many interchangeable 
shaker platforms. They have large 
capacities for flasks, tubes, and other 
culture and reaction vessels. 


CHOICE OF SHAKER MECHANISMS 
The degree of agitation can be se- 
lected and the temperature controlled 
for the growth of aerobic and anaero- 
bic organisms. Models are available 
with either Gyrotory® or reciprocal 
agitation, and illumination for pho- 
tosynthesis studies. The Psycro- 
THERM can also be used as a BOD 
incubator. 

CONTINUOUS DUTY SHAKING 
The shaking mechanisms are preci- 


PsycroTherm can be used as 
an incubator, Shaker, 
Environmental Chamber, 
BOD incubator, 

Refrigerator 


sion built for continuous operation, 
long life, and for smooth, quiet, 
reproducible agitation. Speed is ad- 
justed mechanically and will never 
drift nor vary when workloads or 
voltages change. The rotary shaker 
mechanism has a range of speeds be- 
tween 50 rpm and 400 rpm. The 
reciprocating shaker mechanism has 
an adjustable stroke from 0 to 3's” 
and a speed range between 40 and 
285 oscillations per minute. 


OVERALL DIMENSIONS: Width 40”, Depth 29”, Height 65” 
CHAMBER DIMENSIONS: Width 3242”, Depth 21”, Height 26” 


UNCONDITIONAL ONE-YEAR WARRANTY 
Write for Catalog G26S/ N51 


PRECISION 


NEW BRUNSWICK SCIENTIFIC CO., INC. 


LABORATORY 


P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 


APPARATUS 
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GRINDING, MIXING 
in our unique AGATE MACHINES 


@ NO CONTAMINATION IN TONS TO MILLIGRAMS 
@ SAVES TIME IN MESHES TO MICRONS 
@ SAVES MONEY 

CONTINUOUS 


For use with Electron Microscopy, Infra-red CONE-GRINDER 


I = 
Spectroscopy, X-ray Diffraction Studies, Powder : Sy 


Metallurgy; also applications in Biochemistry, Z x 
Agricultural and Horticultural Research and p 
Preparation of Research Materials. 
Also for Production, in mines and factories MECHANICAL - + 
MORTAR MACHINE 


We are long-established makers of — i 
DIAMOND METAL BONRED SAWS, GRINDING 
WHEELS and CORE DRILLS made to any : : 
required dimensions and uses : MULTIPLE 
MICRO-MILL 


Over a century of stonecutting experience 


AGATE & GENERAL STONECUTTERS LTO. 
25 HATTON GARDEN, LONDON, E.C.1, c 
ENGLAND 
Phone: EDGware 2558 


Heathway 
Glass Working Lathes 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
are known throughout juin Research Workers 


th ld 
wiieeas @ SHEET & PLATE-GLASS—cut and 


ground to exact dimensions. 


© 5 types available 
on LENSES, PRISMS & FLATS—to any 


@ May we send you standard of accuracy. 


leaflets ? ’ ¢ MIRRORS—back silvered and front 
surface aluminised, etc. 


BLOOMING of optical components. 
The new universal model i 
its vertical position 


HEATHWAY MACHINERY CO. LTD. Cc. J. WHILEMS, LTD. 
UXBRIDGE ROAD, HILLINGDON, MIDDLESEX ILFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE, 
ESSEX 


Agents in the U.S.A. and France 
Richoux Co. Inc., 1133 Broadway, New York 10, N.Y. Telephone : HAinault 5454-5 
Ets. L. Richoux, 22 Cité Trévise, Paris 9 ‘ 
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Logging equipment, 


‘Pinboard Programming’ 
at R.A.E. Farnborough 


| WRITE OR SEND THE COUPON TODAY to 


Honeywell Controls Limited, 
Greenford, Middlesex. Waxlow 2333. 


ted H 


| compas 

| Sa Off Da A 
and citle n the United K fom 

| ar i thr itt 


incorporating 


Roval Aircraft Establishment, Farnborough, a 


three-bay data processing system with electric typew1 
print it is now lk ing 


139 temperature 


| inputs in 3 ranges 


0 to 99-9 C, 0 to 650 C, -50 to 300 C 


in 4 ranges 
i., 0 to 5O p.s.i., 0 to 200 p.s 


96 pressure inputs 


surements 


reference point 


Honeywell Digital 


The equipment is based on the 


principle 


and incorporates a unique feature--Pinboard Progran 


Drawer-mounted pinboards add an easy flexibility to ad 


of span, zero suppression and alarm limit settings. On 


ins is required to change these fun 


re tj ; 
repositioning of } 


peration, simple maintenance and continu 


advantages of this Honeywell system 
industrial development and 
Annunciat 


are other built-in 


It is suitable for research, 
supply information to computers 


linearisation circuits and other features are 


Honeywell 


be used to 


available. 
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This is the SP.700 Spectrophotometer. One 

of the most advanced analytical instruments 
of its kind. Precise—versatile—reliable—made 
for analysis through a spectral range of 
Ultraviolet, Visible and Near Infrared. The 
SP.700 records a detail of the composition of 
unknown mixtures—detects minute traces of 
the most elusive elements—completes in minutes 
a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industrial Laboratories of the 
world. Made by Unicam Instruments Ltd., 
Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 


UNICAM INSTRUMENTS LIMITED ARBURY WORKS - CAMBRIDGE 
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explaining the scientific principles underlying 
design construction and operation of every type 
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science of combustion, gas flow, and heat transfer 
Typical calculations, with illustrative diagrams, 
are included and a series of entirely new nomo- 
grams appear. There are new sections on flames, 
automatic combustion control, heat balance 
diagrams, gas friction calculations, and refrac- 
tories recently developed. 
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theory, design, and operation of metallurgical and 
process furnaces—including also gas-producer 
plant 
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ACADEMIC FREEDOM IN SOUTH AFRICA 


be taken as to whether 


rEVER view may 
South Africa should continue to be a member 


the Commonwe alth while her Government pursues 

policy of apartheid, the withdrawal of South 
\triea from the Commonwealth can only be regarded, 

the Prime Minister said in the House of Commons 
n Mareh 22, as a very sad event; “sad because ot 
hat seems to us a tragically misguided and perverse 
which hes at the root of apartheid ; sad 


ssophy 
many people in South \frica 


suse of the who 
mild like it at least tempt red and made more ¢ 
humane; this 


association of our countrymen for more 


lastic 


wud more because event toarks 


ond ef an 
tan a hundred vears with Colonies formed in Cape 


Natal end 


and « leew here sad because it 1s the 


which began with a decision 


as an outstanding example of mag 


sad 


T\ vhich 


after vicetorv: heeause it makes a 


“a commun has a great part to 


world 


t apartheid ith with 


commexion 
heen d 
Vatu 


created 


of ourse, 
June 


ecolumms (se 

It has already 

which some scientists have been 
jeopard 
could 
for 


Comission 


the 


extent 
Africa 


Counetl 


concerned It has to some 


which South 


the 


Sahara 


cor tribution 
sScrent 
the and of the 
fechnical Co-operation in Africa 
truck a serious blow at the South 
\frican universities. With the best will in the world. 

< unlikely that those difficulties will diminish in 
. South Africa outside the Commonwealth As Mr 
of State for Common- 


work of 


to the 
South ot 


South of 


sahara, and it has s 


Secretary 
said in the debate in the 
let it be thought 


an Sandys, the 
ilth 


Relations, rightly 
ot ( 
at it makes no difference 
This Mr. Sandys reattirmed 
April 24 in the Republie of South 
ca ‘Temporary Bill. In 
Dr. Verwoerd has been giving the impres- 
South Africa’s 
while there 


relations with South 


ommons, we must not 


whether one 18 in or out 
of the ¢ ommonwealth. 


introducing 


Provisions his recent 


perches, 


mn that withdrawal will make no 


will be a general wish to 


Africa and par 


litte but 


larly to do any thing that may be possible to help 
their ties with 


rence 
ose South Africans who cherish 
eat Britain and are opposed to Dr 
the has 


withdrawal 


Verwoerd’s 
} action, been greatly 
changed by that 

lhe effect of withdrawal on scientific 
South Africa and South Africa’s co-operation 
‘entific and technical matters was not cis ussed 
n either House but in the debate on 
South Africa and the Commonwealth in the House 
of Lords on March 23, Lord Bev eridge referred briefly 

the universities. Lord Hailsham, in opening the 
tebate, had pointed out that. while it would be idle 


vy and position 


research in 
on 


of Parhament ; 


to pretend that the withdrawal from the Common 
wealth would not affect relations between the two 


countries, time alone would show how far-reaching 


that change would be. For that reason the Govern- 
ment had decided to introduce 
so that we might have time to think in an atmosphere 
of friendliness and toleration exactly what our course 
should be. 

Lord Hailsham referred particularly to our obliga- 
South African fellow citizens in High 
and said that we 

African 
them honourably. 


a standstill measure, 


tions to our 


ferritories, must 
the 


is to discharge 


Commission 
Government 


In 
it must also be remembered 
South African 
difficult 
met by our existing 


tain relations with South 


w tine 


h 
this connexion, however, 


ational the 


poliey ot 
rade it 


to be 


that the edur 


Government has more for 
thie 
arranger 
tiom. 
Lord Hails! 
atmospli re of calm 
Lord 
considering the 
and British out! 


of the 


rhe if those territories 
pecially in respect of higher educa. 


rents, es 


tatus and citizenship will also, as 


stionms of 


discussion in an 


noted, require 


Beveridge, who stressed the nnportance of 
interests of people of British descent 
wok in South Africa, referred to the 
\frican Gove rnment’s 
discrimination the 
Witwatersrand 


future of 


nplications South 


poli y of introducing racial into 


open universities Of Cape Town, the 
and Natal. He 
peace between ¢ oloure d ople 
should byes made 
rom racial discrimination. Under 
Education Act of 195%, 


Thor. 


as vital to the 
1 white people that 
self- 


regarded it 


these universities open and 
governing and free t 
University 
continue to accept 


of the 


the Extension ot 
these 
white 
Minister, and up to the present, even while the non- 
colleges are being developed, the 


cannot 
the 


universities 


students without written consent 


white universits 

Minister has refused all but 2 out of 153 applications 

from Bantus. 
That Act 1s 


autonomy which in 


a serious infringement of university 
itself could 
universities as 
South 


disastrous 
for the as for 
seience and learning Africa 
These consequences could perhaps be exaggerated, 
rsity is inevitably influenced by the kind 


in which it is situated, and university 


have 
consequences well 
generally in 
for @ unive 
of cormmunity 
a community 


safeguards against 
interference by should be 
remembered that there is a considerable volume of 
opposition to the South African Government's policy 
within South Africa. No less serious, however, is the 
to which the Act shatters the South African 
tradition by subjecting the whole of a 


autonomy cannot be maintained in 


its nature or to 


the 
though it 


which does not understand 


preserve it, however firm 


Government ; 


extent 
University 


university 


staff to appointment by a Minister and to 
rol in all their university activities by Ministerial 


cont 
regulations and by a statutory code of discipline 


which stifles the academic conserence. 
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The South African Government's proposals were 
opposed at the time by the universities with note- 
worthy dignity and cogency, and in their opposition 
they had the unequivocably expressed support of 
the universities of the world. The South African 
Government, however, was quite unmoved by this 
opposition, and with the withdrawal of South Africa 
from the Commonwealth it must become increasingly 
difficult to assist the South African universities to 
sustain their old and high traditions of learning and 
investigation, even if they are still able to participate 
unhindered in the meetings of the universities of the 
Commonwealth. Only time can show to what extent 
they will find it more difficult to recruit staff of high 
standing, for either teaching or research. It is at 
least unlikely that outstanding investigators will be 
realy to enter institutions where such Ministerial 
restrictions on freedom of investigation and utterance 
are current; if the full effect is only felt as existing 
members of the universities reach retiring age, the 
ultimate result will be no less disastrous 

Leaving out of the discussion the needs of the 
coloured peoples of South Africa, which the South 
\frican Government proposes to meet by measures 


described by Lord Beveridge as utterly unworthy of 
being termed university education, it is a matter of 


doubt whether the South African universities, under 
these conditions, will be able to supply the scientists 
and technologists which the country needs to-day. 
Obviously they will be unable to supply the numbers 
required, for the exclusion of coloured races means 
that they can offer no contribution to the immense 
numbers of trained Africans that are required to deal] 
with the urgent problems of development in Africa 
to-day. Any contribution to the expansion visualized 
at the Commonwealth Education Conference is like- 
wise barred, and it is more than doubtful whether 
they will long continue to supply the white scientists 
and technologists of the high quality required. A 
system which strikes at the root of the free inter- 
course and communication on which scientific and 
technical advance depends, and forces South African 
workers to go to Britain or America to meet Africans 
of university standard and ascertain their views, as 
Dr. H. J. Grenville-Wells pointed out at the con- 
ference on university apartheid in November 1957, 
carries the seeds of its own decay. 

The problem, however, is essentially to find some 
means of inducing the advocates of apartheid to 
realize the implications of its application in the 
universities as regards scientific and technical work, 
or professional work generally, and of considering 
the possibility of relaxation to avoid those untoward 
consequences. The English-speaking universities have 
protested with dignity and determination against 
this closure of their open doors, and the University 
of the Witwatersrand, in particular, not content with 
affirming the principle that a university is a place 
where men and women, without regard to race or 
colour, are welcome to join in the acquisition and 
aivancement of knowledge, has dedicated itself to 
the maintenance of this ideal and to the restoration 
of its autonomy. Its members are fully aware that 
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& university can only make its proper contribution 
to national life when it is assured of freedom to 
teach, to investigate, to discuss and to eriticize, and 
that when deprived of any one of these the quality 
of its intellectual life will decline, creative work be 
stifled, research discouraged or discontinued, and 
ultimately the quality of its teaching become that 
of the school eclass-room. Nor are they under any 
illusions that time is on their side: unless their 
autonomy is regained before the new Act has its full 
insidious effect, their university status will be lost, 
perhaps irretrievably. 

Sir Eric Ashby, who in The Guardian last year 
described some of the protests made by the English- 
speaking universities, finds some hope in the liberalisin 
to be found among some Afrikaans-speaking intel- 
lectuals, although the four Afrikaans-speaking uni- 
versities, the policy of which has been to enrol white 
students only, in public and officially subscribe to 
the policy of apartheid. Prof. B. B. Keet, of the 
University of Stellenbosch, and Prof. P. V. Pistorius, 
of the University of Pretoria, have both ineisively 
condemned the Government policy, and probably the 
book, Our Responsibility, by the Hon. H. A. Fagan. 
formerly Chief Justice of South Africa, is even more 
influential. While it is unlikely that criticism even 
from such quarters will have much influence on 
the present South African Government, at this 
juncture of South Africa’s withdrawal from the 
Commonwealth it is well to remember that the policy 
of apartheid finds its critics in South Africa among 
people of Dutch as well as of British stock 

The Act which strikes at the very existence of the 
South African universities has another effect. So far 
from extending university education, its immediate 
effect is to put higher education out of the reach of 
hundreds of non-whites. It is true that it established 
three so-called university colleges for Bantus and one 
for other non-whites, but so far they are out of reach 
of thousands of the students for whom they are 
professedly intended, and, apart from the legitimate 
doubts expressed by Lord Beveridge as to their 
academic calibre, there is no evidence that the South 
African Government is sincere in these constructive 
proposals of the 1959 Act. To all intents and pur- 
poses, the Act has wrecked any immediate prospect 
of the coloured peoples of South Africa being trained 
to a level permitting them to make the contribution 
to the development of Africa which they could justly 
expect to make. 

That aspect will undoubtedly deeply intluence the 
attitude of members of the United Nations to the 
South African Government, and it mey well come to 
affect in due course South Africa’s membership of 
such bodies as the Scientific Council for Africa South 
of the Sahara, though it must be remembered that 
the members of that Council are not representatives 
of Governments or responsible individually to the 
country from which they are drawn. The Council is 
rather a body of independent scientists, the primuary 
allegiance of which is to the advancement of science 
for the benefit of Africa. The Commission for Tech- 
nical Co-operation in Africa South of the Sahara, on 
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the other hand, is an inter-Governmental organization, 
and it remains to be seen to what extent it will be 
possible for the Commission to continue to provide a 
forum for the discussion of technical matters of 
importance to the continent while the South African 
Government maintains its present views on racial 
questions. 

Just what the universities in the Commonwealth 
can do to offset the weakening of the South African 
universities by the action of the Government of the 
country is not easy to say. It is, of course, important 
that the Commonwealth universities should not 
contuse the South African universities with the South 
African Government, and if they can only give 
moral support, that should be given without stint 
and at every possible opportunity. The stand which 
the English-speaking universities of South Africa are 


making for academic freedom is writing a noble 
prey n the history of the universities of the world 
It i portant that the academic world as a whole 


should be fully aware of what is happening in South 
Africa of the courage of those who, in spite of 


ons, maintain their disapproval of the new 


Act of the ostracism of members of the staff of 
\frikaans-speaking universities who defend academic 
le The withdrawal of South Africa from 
the Commonwealth has not changed such things, 
nor has it diminished the claims on the whole 
academic and scientific world for the support of 
hose who in South Africa are striving so valiantly 
to mamtain the conditions on which scientific advances 


and academic life depend 


ANALYSIS OF AGRICULTURAL 
MATERIALS, FOODS AND DRUGS 


Official! Methods of Analysis of the Association of 
Official Agricultural Chemists 

Edited by Williaun Horwitz. Ninth edition. Pp 

xx +832. (Washington, D.C. : Association of Official 

Agricultural Chemists, 1960.) 18 dollars. 


PESHE Association of Official Agricultural Chemists 
| was founded at Philadelphia, U.S.A., in 1884 
by # group of chemists interested in the analysis 
t fertilizers and thoir application to growing crops 
The earlier work of the 


with devising methods of analvsis for fertilizers 


Associst on Was 


and other agricultural materials the composition 
ot hich was the subject of State laws; results 


obt sneer by these methods were accepted for enforce 
ment purposes Later, as further legislation con 
trolling food, drugs, insecticides and fungicides was 
introduced, the interests of the Association widened 
to include these items. Eventually, in 1920, the 
methods were published in book form under the 
title Official and Tentati Vethods of Analysis of 
the Association of Official Agricultural Chemists, and. 


by that time, the range of contents had become 


‘xtemsive, covering beverages, foods and related 
substances, im addition to agricultural materials 


Mi thods il eo nmua!lly being tt sted by the 
\ssociation in order to keep pace with new legis- 


lation, and the established methods are constantly 
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reviewed in the light of developments um analytical 
technique. Any changes or additional methods 
are published first in the Association’s journal, 
and are eventually iucorporated into the book of 
methods, which is revised every tive years for this 
purpose. The present, ninth, edition therefore 
represents the accumulated work of 76 years. 
Except for the omission of the words “and Tenta- 
tive’, the title of the book has remained the same 
during these nine editions, and. to those readers 
who are not familiar with the work of the Association, 
it could be misleading, as it suggests that agricultural 
analyses form the main subject. The table of 
contents shows this is not so: of the 43 chapters, 
only seven are directly concernod with agriculture 
Indeed, the chapter on sols which was included 
previous ed tions has now been om ttred because 
of the specialized nature of that subject In effeet, 
the operative word in the title is “Official”, and 
it is to analysts who are conce rned with the eXamilia- 
tion of foods, beverages (both aleoholie and non- 
alcoholic), drugs, fertilizers and feeding stuffs that 
this book must prove most useful. As @ source of 
andard mothods it holds a wnique position, and it 
widely quoted for this purpose 
The changes occurring in the new edition are 
extensive. Classical methods tend to remain un 
altered, although a colorimetric method for phos 
phorus is now included in the chapter on fertilizers, 
and a useful addition to the Kyeldahl method for 
f standardizing 


determination of nitrogen is & mean 
ed rostion heaters 

The work of the Association, however, 1s naturally 
directed more to modern problems; the danger 
to public health of pesticide residues on foods, for 
example, has emphasized the need for methods 
of determining trace amourtts of these newer organic 
meludes methods 


th 


rhaterials The ninth edition 
applicable to certain crops for the extraction and 
determination of many such pesticides, ineluding 
BHC, captan DDT. malathion, meth 


hior, athion piperony! butoxide sulphe 


ratte, 


and thiram 

Also im connexion with the presence of trace 
awmounts are the methods for detemmining drugs 
and antibiotics im feeding stuffs. This subject 


has been extended considerably and now occupies 


+ separate chapter The chapter covering drugs 
n general contains many mow methods and numerous 

In developing the newer methods, the technique 
of chromat ovraphy on columns is used extensively 
for the isolation of the desired compounds; the 
we of paper chromatography | viso made official 
for the first time im this edition, for example, for 
detecting commercial ghicose in honey, other plant 
materials in vanilla extract and for the differentiation 
of the BHC isomer 

Th examination of foods — for extraneous 


has been of interest to the Association 
years, and the chapter on this subjeet, 
little different from that in the previous 
edition, is particularly Many changes 
have been mad. n the seetion entitled “Nutritional 
Acdijunet which now neludes methods for the 
determination of vitamin A in margarine and in 
ind for the fluorometric determination 
of vitamin B n bread The individual 
for the microbiological determination of the B- 


als’’ 
for 
although 

valuable 


mixed feeds, 
methods 


group vitamins have been replaced by a single 


et 
‘ 
a 
| 
| 
| : 
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eneral method with appropriate modifications for wivanced itroduction to the whole subject. It 
particular \ method for thu biological graduate text-book carefully thought out to meet 
uation Of protem quality is also meluded im this the needs of experimentalists rather than of theoret 
etion cans, though theoreticians will find it a iluabl: 
The actual amount of material in this book guide through the thicket of experimental resu 
ontinually imereasing, and im order, therefore, to and devices. Particularly good is the second chapter 
op the size vithin reasonable bounds the stvk Here are discussed the physical conditions whic 
of th new edition has been changed to a large: have to be met for thermonuclear reactions to oe 
aur tivided into two columns The new format at all. as well as those needed to achieve a net ati 
asier to read, and L welcome the change, especial! of power in any practical device 
as it means that further abbreviations of the text It is now clear that the difficulties im the wa 
have tl been avonded ¥. BAM taimmoent of economic power by f oof the 
ire rh lial I 
gas or a tu 
be continoed im a space lated fro iter 
CONTROLLED aml in the ionized state « 
REACTIONS extremely high temperature (some tone or hundred 
oft is Of deyrees) fo ‘ rrent yx 
Plasma Physics and Thermonuclear Research isting about a second. In near ul pre 
Vol. edited Longmire, James L. Tuck and COMMNOMONRE U 6 Of power 
\\ Pho Progress n Nuclear tru rh for ! rst wort 
Ser XI Pp 612 London and Ne ple pimeh and t 
Perga pase bos net on to ta i 
Iollars nstable 
Nuclear Fusion } leeper understand of then 
Edited by Prof. Williar Alhs (Second Croneva ts at present, ar 
Series on the Peaceful | of Atonue Knerg i perturbations to. har hi 
Princeton, N.J Van Nostran the pla to Oscape 
Company, Ine. ; London D. Van Nostrand Co Phe authors deal in as clk 
ny, Ltd 12.50 do rs; U4 Lia with this itter, a 
Controlled Thermonuclear Reactions wdiation-lo hich tempera 
tore Ralph Lo perry Prepares { hinted 
nder the auspice oft Office of Technical Infor In his foreword to the book re A 
is \tor Lo ‘ rick the 
etor 1) Var No rld-wide audien H } 
uv, I lon: D. Van Nostrand Compa red t wil 
pase Hr clo rs hit ho i 


» dif? may i? | sit 
day t ‘ It wa tha t! ot tt rreat enterp 
ndred f scier vorker ! ke hrown 
i for fr liscussion, and wer pplemented by 
of working experuental CARBOHYDRATE CHEMISTRY 
proce By F. Dyke. (The Chemistry of Natural Product 
Vol. 5 Pp. v 232 New York Interscience: 
count n followed | Publishers, Inc. ; London: Interscience Publishers 
f main expernmental Ltd... 1960 Sts 
. he magnetic rror he plane shock 
nd the discharge book is one of a series: nowraphis real 
ur by L oF! re veneral | Lo supplement the eneral text-book of 
theoretical pa on plasma physics and fin ully by ohe with more detailed riptions of the 
proposals from: the U.S.S.R. and the United States main groups of natural products It gives a balanced 
for ore esoteric methods of stab ng hot plasma, account of the various facets of carbohvdrate che 
such as the Astro: istry, and the text is adequately supplied with 
Valuable though this collection is, the papers are references to reviews and original papers The 
not easv reading: hence the second book. by Prof author assumes little or no previous knowledge 
Allis, which ts successful m providing most of the of the subject, but the treatment is sometimes 
information in amore easily digested form. is weleon: sketchy and some of the material is presented in the 


The third work, by Glasstone and Lovberg. carries form of notes with little commentary. One feels 
the process of digestion still further, and is an excellent that the student would have been better served 
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ent developments in the tield 
and if greater emphasis 


if the evidence tor re 
had been treated more fully, 
had been given to the present growing points of the 
these re poets this does not 


t by 


subject. In volume 


reach the high standard s¢ some earlier volume 


in the series 


The first thr book deal with the 


ehapters of thie 


basic chemistry of the monosaccharides, thor 
ceneral reactions, ster ochonustry, and ring atruc 
res In the two following chapters, derivatives 
o nosaccharice ed both those used tn 
nthe i i strue studies, and Those Of natura 

und deoxy sugars | ip hat, apart from two 
I ul net “al tics containing 
that are not ed 

‘ at no tor ide of the aldohept ose 
and hepti ‘ thie ii 

! i! rit pr te 
‘ | ol ou n 

‘ im ? ’ cecharid (Na ot 

ol vntl of lisacchariae and ¢ bie 

} ) re of al and tr aceharia 
an aceount of genera ! 
of ral term n and & ceseriptior sore 
ntative group Altho fu potentia 
‘ ‘ a s for I ir. nvest ol 1 
rides has yet to be rea 1 i 
© in tl lucidation of the fine str re of 
» and ed polysaccharide ese! more 
The book is concluded with a 
weols und + hie hic 

> the book ’ 4 bili 
ndard m is good 


HUMAN NUTRITION 


Recent Advances in Human Nutrition, with Special 
Reference to Clinical Medicine 


By Prof. J F. Brock Pp. Xu bot London 
J. and A. Churchill, Ltd. 1961 ibe. me 
BROCK ha contributed considerably to 
our ol mutrition a iTy 
i mint of npoertant research Reluetant one 
ist conclude that he h not contributed ar } 
like 80 impressive a book 
lo begm with, it is Lmpe ible to decide the sort ot 
person for whom was written. Certainly not for 


the average clinician, for he would have no idea of 


what Is meant bv is-trans wore sm The 
nutritionist, on the other hand, would not accep 
that “there is no specifie sign of riboflavin deficiency 
n the human” Moreover, the nutritionist would 


have to be very magnanimous to forgive the mis 


Sp Hling of one of the world’s outstanding nutritionists 
Bam 

The tirst eyzshteen chapters of the 

by Prof himself The remaimae r is 

hy a number of other nutritionists. and, as is so com 


book are written 


Brock written 


mon with multiple authorship, the result is uneven 
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io 
Indeed, it is diffieult to understand why some part 
were included at all, since they have litthe or no 


om nuirition An interesting feature | 


that several chapters dese1 be the nutritional worl 
n particular areas ; much of this mio vation will be 
even to many nutrition 1 
It i inderstandable that Prof. Broek and } 
collea Bronte vart who have don 
of nal wid vorKk om thie 
jee ho | tre b r of chetar 
it in the ronal But in 
wk of tI ! i ould have liked to see rathe 
ore f the eonti iv ! in the 
illeged connes it or ( Many vou 

t acres ‘ i rie oni the dietary ft 

I bith cor parallel with 1 

wtalit xperionce of ‘ 

Agan | hat the mvt} 
te | t true thi ere | | 

i ntor vl 

‘ ‘ ‘ 

‘ ‘ ‘ rit or » that tI hook by Prot 

Bros pened ancl ul by me 

ippointing to have the boo 
not} to enhar the repiut of a mo 


GRASSLAND PHILOSOPHY 
The Grass Crop 


Its Development, | and Maintenances By bi 


ond, revised edition 


' ip to ‘ 
} ur Lin a ome add oO 
hie raat rare ix not a te 
nerally aecopte nor ve pure! 
r tor tarmers, tor it thu 
rey vl ? It a tan 
clear expo on of grassland philo ophy an 
hoy thro nit mhiuilo ‘ 

vi Lie { im all it facets an 

! any parts of the world. T! is well illustrate 
Th at lar nust recognize 
! T i wi cy 1 i } av 
a nira od generations te 
How true this and ve ! otten forgotten 
e niuelstro echnical agricultural development 
clay Throughout the book. however, the autho 
at pains to empl pize the ter 1 bu linge prope 

es of the lev as well as its contribution to reclamation 
to solving thie mtock fooling probler ws for 


Ik and meat production which tace to-day 
Iwo new chapter Farming S\ ns and 
Season’. pin- point the remark 


tending the Grazing 


im tarmin 


thing of the 


ible changes that have oceurred 


ol recent vears and = outline 


wh 


potential ich grass crop still has to 


word. too, is uttered on the too lavish 
trend ot 


of new techniques before thev are advised for un 


\ cautiomars 


analyses 


miloption a statistical 


ah 
N 47 
A 
by 
by 
Qe 
nd F. N. Spor 
econd edition of Wi lh 
j 
offer 
on 


752 


rporation mito practice farmer should 
nlerpret experimental results for himself and try to 
late them to his own Bper ific conditions. He should 
new methods which, in the light of his experience, 
The trial fail, but it is far 
chance of succeeding than not 


advantages 
tter to fail on the 
» try out a new technique simply because in trial 


ote the results did not attain the desired level of 


yniticanes to suit the statisticians. 
prospects are very ably surmmmarized im a 
nal chapter when problems facing both research 


wkers and farmers are clearly stated. The prob 


ns cited do not strply concern grass as a crop, but 
the which consume the Anima! 
itrition IS as important as crop nutrition, and 
ily of recent years has research imdicated that 


ere are fundamental differences im herbage plants 
lich dietate the reactions of animals to them in the 
restibility and production secured from them when 
itten by ruminants. Parasitism raises a multitude 
fresh problems which indicates the need for team 
rk between physiologists, veterinarians and agrono 
underground the 


too 


ints Then, the parts of 
plant are frequently as nnportant, if not more 
than the aerial ones. 


Since the first eclition of this book uppeared in 1952, 


our knowledge of the grass crop has greatly increased 
d the full appreciation of its vital role in British 
riculture Is now more wile ly acknowledged 


the text recent 
Research 


the author Incorporates throughout 
the Grassland 


sults from experunents at 

Institute for Creat fritain as well as from else 
here 
All students of agriculture at all leve shouted 
ike a point of not only reading this book carefully 


o of studving it seriously. An excellent biblio- 
aphy and a serviceable index add greatly to its 
iue for students. It has in my however, 

i wider value, and biologists, geographers, geologists 
id indeed all countryside will 
d profit and fascination in its pages 

[Ian Moore 


it ai 


View, 


interested in the 


CRYSTAL GAZING 


Computing Methods and the Phase Problem in 
X-ray Crystal Analysis 


Report of a Conference held at Glasgow. August. 


Pano Edited by Ray Popinsky. J M. Robertson. 
ind J. ¢ Speakman. (International Tracts in 
(omputer Science and Technology and their Applica 


326 London and New 


Vol 4) 


Yor! Pergarmnon Press, 1961.) 638. net 


Vill 


Crystal-structure Analysis 


Ry Prof. Martin J. Buerger Pp. xvii | 668 Now 
York: John Wiley and Sons, Ine London: John 
Wilev and Sons, Ltd., 1950.) 18.50 dollars: 148s 


BOUT a deeade ago there was held at Pennsvl 
y \ vania State College a conference on Computing 
Methods and the Phase Problem m X-ray Crystal 
The main purpose of this meeting was to 
exhibit the new X-R.i¢ signed by Ray 
Pepinsky, and the volume which deseribed the 
conference and the machine is one of the important 
endmarks in the literature of the subjeet 
Of the machine itself little need be said except 
that it forms the most powerful tool for Fourier 


\nalysis”’ 


computer cle 
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synthesis which has so far been produced. The 
other papers in the earlier volume were chiefiy 
concerned with the central problem of X-ray analysis. 
the determination of phase 

In the new book under review, we 
hopes and aspirations ot the workers have cley eloped 
The X-RAC is still the most powerful machine for 
its special purpose, but, as Pepinsky points ow 
it 18 ar anomaly among computers an analogue 
more economical and capable ot 


see th 


machine which is 
greater accuracy for its special purposos than any 
digital machine yet on the market Nevertheless, 
the machine will become of less importance in the 
future because of the development of new techniques 
and of the essentially versatile nature of digital 
machines. 

The main portion of the book is, however, concerned 
with two aspects of modern structure analysis 
digital computation and phase determination Ot 
the former it may be said that all the principal 
machines and are deseribed The 
papers vary trom the mere catalogue of progranimes 
IBM °650°, provided by Jeffrey and Shiono, 
extensive and its 


pre 


for an 
to the 
programmes given by Cruikshank 
papers were dull would be untair, 
inlikely to be of great interest to anyone who does 
the machines described 


description of Peqasus 
To say that these 
but they ar 


not have access to one of 
An exception should perhaps be made im favour ot 
Kobertson’s paper, which describes a charming little 
machine having the code-name Rufus, an 


that in these days ot high speod electronics there is 


indication 


still place for mechanical mgenuity. 

The papers which deal with phase determination 
and theoretical crystallography are revealing. They 
range from the extremely useful analysis of least 
squares techniques by Sparks, to the disappointing! 
hort paper on the later history of direct methods 
Experimental 


of phase determination by Hauptman. 
methods of phase determination also receive attention 
and the phase part of the book may be summed up 
by the statement that, with complex structures 
it, least, if no experimental method of phase determ 
ination is available the theoretical methods are 
inliksly to be of much help 

Tho book is well produced, and authors, editors and 
publishers alike must be congratulated on producing 
it so soon after the conference. It will be an essential 
book for all serious erystallographers. 

Buerger’s book, while dealing with many of the 
topies covered by the specialists in the previous 
‘k, is a systematic study of the whole process ot 
erystal structure analysis. It starts with a descrip 
tion of the fundamental processing of X-ray diffrac 
tion, explains the experimental techniques which are 
X-rav data, and then derives the 
OXPPess1ons which are needed to red 
these data to a form suitable for Fourier analysis. 


ised to obtam 


The latter part of the book is a compendium of 


methods, from practical procedures of 
computation to theoretical phase 
determination. Although the book contains nearly 
700 pages the whole subject of vector space is barely 
mentioned —it is the subject of an earlier book by 
and one gets the unpression of imereasing 
compression of treatment towards the end. This 
terseness is, however, relieved by the excellent lists 
of references which end each chapter, and, were it not 
for the extremely high price, every student of crystal 
lography would find the book an essential part of 
his librarv. A. D. Booru 


Fourner 
techniques ot 


Buerger 


| 
AG 
nee ae 


No. 4773 May 27, 1961 
Tin and Its Alloys 

Edited by Dr. Ernest S. Hedges, with the collabora- 
tion of Prof. J. W. Cuthbertson, Prof. E. C. Ellwood, 


Dr. W. E. Hoare and W. R. Lewis. Pp. viii +424. 
London: Edward Arnold (Publishers), Ltd., 1960.) 
126s. net 

r HIS book of more than four hundred pages rs 


more in the nature of an encyclopedia than a 
text-book, and no significant aspect of tin and its uses 
is overlooked. 
aspects of the subject, all of whom are, or have been, 


conneeted with the Tin Research Institute, the treat 


Prepared by experts in the different 


ment is authoritative. Despite the wide scope of the 
ground covered, there is nothing superficial im the 
discussions, and the 187 figures are well reproduced 
and pertinent. 

Afier an introduction by Dr. E. 8. Hedges. 
its cast and wrought forms is dealt with, and it will 


come as & surprise to many to learn that several toms 
ot the metal are to be seen im the enormous pipes im 
the organ at the Albert Hall in London. Two chap 
ters are concerned with the physical metallurgy and 


chemical behaviour of tin and its alloys The 
approach, however, 18 really to the user of the metal, 
and the treatment of the scientific aspects is sub- 
ordinate to the more direc tly practical. It is, how- 


ever, wmlequate both tor the purposes ot the Tradaritl 
facturer and for the enyineer, chenucal or otherwise, 
Where so much is good, it is 
Prof. Cuthberitson’s 


account of the metallography of the bronzes for 


vho uses the product. 
invidious to single out 
special 


hot 


n bearing alloys, dic-castimy 


The electrodeposit ion of tin and its alloys, 
tim plate, tin 
loves. solders and bronzes are all treated at sutticient 
wily informative. The extent of the 
and readers mterest« din the tomb 


ength to be re 
treatment is Vast. 


of the Empress Maria Theresa, in the tinning of cast 


on or in Babbitt’s original patent of 1839 will all 
md what they seek 
Within the obvious limitations of the wv ail 


wble, it is difieult to see how this publ eation could 
have been bettered F. C. THOMPSON 
The Moon 

Our Nearest Celestial Neighbour 135 Prof. Zdenék 
Kopal. Pp. vii +131 {15 plates. (London : Chapman 


1960.) 25s. net. 


Moon 


enthusiast 


and Hall, Ltd., 
yours the 


except a tew 


Phe recent developments in space research have led 
to a att itrich 

have begun to 
lunar studies. The latest 
Prof. Z. Kopa! of the 


written at 


was neglected by all 
amateur observers 
weleome change of and professional! 


astronomers also pry itention to 
book on the subject, hy 


Manchester. is 


and may 


University of 


an elementary level be followed 


throughout by will 


in attractively 


the laviman ; appeal 
probably be to younger readers. It 


many of 


Its greatest 


produced, and the photegraphs, which 


have been taken at the Pic du Midi Observatory. 
are excellent 
Beginning with fundamental facts, the author 


voes on to describe what he calls “the Strange World 
of the Moon’, and considers the various theories 
of crater formation. On this controversial subject 
he is wisely cautious, and believes that both vul 
canism and impact may have played a 
part in the moulding of the surface. The actual 
nature of the surface is further discussed in the next 


meteoric 
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two chapters, after which a section is devoted to the 
observation of an outbreak inside the crater Alphon 
1958 bv the astronome! 
The tinal chapter ts entitled © Dest 


speculative, though 


Sls, reported im Russian 
N. A. Kozyrev. 
nation Moon 


the author cart 


and os frankly 


fully 


refrains from any flights of 
fancy 


\ few 


lar, some ol 


nunor criticisms may be made In particu 


the important studies of recent vears 


notable Ornissiom is an’ 


gard 


mentioned ; a 
Fielder 5 


to the lunar grid system 


are mot 


reference to CG. investigations with re 
There are also one or two 
number of rmusprinty 
The 


pleasant ancl 


Mux 


and at 
aid’ on p. 19 


of 


over simpli 


such as ‘air’ genera! 
very 


PATRICK 


— 18, however, of a 


readable little book 


Practical Organic Chemistry 


By Dr. Frederick George Mann and Dr. Bernard 
Charles Saunders. Fourth edition. Pp. xix +585 
(Londen Longmans, Green and Co., Ltd., 1960 


Net 


YOUR editions within twenty tive years testify to 
| the suecess of this book in a highly competitive 
They also mark the authors’ concessions to the 
In this latest 


mi-muecro method- 


market 
claims of evolving techniques edition 


mu reased ‘ mphasis Is given to 


hoth ot preparing and chara torizimy organic con 
pounds there In a& SECTION all too brief on chro 
matography, meludimg the use of jton-exchany: 


resins ; the BCOpO ot qualitative analysis is enlarged 
that of 
standard syntheses is increased by new examples 


included, and perhaps this is 


ver previous ecutions : and the variety of 


Spectroscopy is 


although, even in orvanic tear hing laboratories 


recorded tra are now ine reasing! 


Certainly, in spite of judicious pruning 


hundres| 
bring into quest wor 


nvoked 
the new 
pages and further imcrease mur 
of combinmg within 


edition 18 lary r by more than a 


the advisibility a single volume 


both elementary and more wivanced tec 
Meanwhile. ‘“‘“Mann and Saunders’ maintains thi 
style and character which have given it wide accep 
tance. J. D. Lotupon 


Qualitative Organic Analysis 

By B. Haynes. Pp. 239. (London 
Press, Ltd., 1961.) 17s. 6d 

PF EXHIS book is designed for students in the 
| from National Certificate to university 
It is self-contained in that detailed 


Cleaver-Hur 


rainy 
love! 


mstructions for 


each step towards identifying a substanc: 
or mixture are combined with reference tables o! 
melting points and boiling points for a generou 


selection of compounds and their useful derivatives 
[t gives the authors approach to teaching the subjec 1 
and bears his and preferences. Stres 
is placed on preliminary tests, chemical fornmiul 
and equations are deliberately omitted, and suppl 


emphases 


mentation by lectures is implied. A yood standar: | 
of lucid deseription is maintained throughout, but 


the order in which classification tests are arrange:! 


will not appeal to all tastes, and more generall, 
one feels that the student may have difficulty in 
penetrating the mass of detail to the primeiples 


underlying the analysis. However, the book is 
rich in sound, useful information and fully meri: 
consideration by teachers of the subject. 

J. D. Lovpos 
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STRONTIUM-90 IN FALL-OUT AND IN MAN IN AUSTRALIA, 
JANUARY 1959—JUNE 1960 


By Dr. F. J. BRYANT 


Atomic Energy Research Establishment, Harwell 


L. J. DWYER, D. J. STEVENS, Pror. E. W. TITTERTON, C.M.G 


Australian Atomic Weapons Tests Safety Committee 
AND 
and J. R. MORONEY 


Department of Supply, Melbourne 


I: ARLY in 1956 @ network of stations tablished aie type were sometimes combined together te 


, by the Atomie Weapons Tests Safety Committ provide a single representative sample, and as a result 
‘ enced to mitor radioactivity in fall-out over a total of 480 analvses are involved The analytical 
Australia fro pon t at «th Mont Belk ffort is being provided by the following laboratories 
Islands and at Maralinga, as well as from those held 1) Human bone; by the Woolwich Outstation otf 
eas'-?, ‘J rn ber of stations operative, as the Atonue Energy Research Establishment, Harws 
the typ | mploved in this network, ha inder the direction of one of us —F. J. B.), and the 
sried from: time to time Maar more stations were Lamont Group at Columbia University; (2) pr 
during perrods of te nm \ustra al pitation san ple s: by the Health and Safety Labora 
mutori techniaue } tor tthe U.S. Atonue Energy Comunission, as part 
proved a tes it | ed it of a world-wide Shigh wall pot’ $3) wheat 
1957 the monitoring proyranine a } rain: by the U.K Agricultural Research Cone 
led to it } rmina Radiol gical Laboratorv;: (4) all other material 
teria ntative of the Australian enviror by the Woolwich Outstation of the Atorme Enery 
nt, and this berconne trmapor feature of th Research Establishment, Har 
ilt tre tl trontiu Although analysis of all sarmples tor 
V tothe ened LYS | slready been reported wot vet complete, extensive lata for human bone, 
atud sim that tin the munmiber of saniupl lected from Woolwich and for precipitation, trom the 
has Deen meren | 744 specimer Health and Safety Laboratory, «at to hand for the 
total precipitation ul, powdered 1 k, cabbage IS-rmmonth period January 1959 June 1960. Becaus 
eat grain red din ‘ f ther rmportance and interest, the are reported 
i and 1.230 during 1960 m this articlh Later this vear the bone data tre 
ler to avoid unnecessary ana ‘ pecimens of the Lamont will be published with all other dat 
a ra 
SYONEY MEL BOURNE } PERTH TOWNSVILLE 
mec 


| 
boon 
‘ 
Strontium-90 in Australian precipitation samples, July 1958-June |e mbined in 3-monthly intervals The histogra 
ntin ”) 1 1 ted by the hea l t brok lin { tes where the data were incomplete at the time of plotting 


‘ 
Rainfall totals for the « sponding periods are shown as the lighter line 


ij 
: 
We 
ae 
ne 
>s 50 4 4 | 
= 4 
| 
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Tal 1) STRONTIUM-Y ~ AUSTRALIAN HUMAN 
ng toa sa s given; where there 
An ast it that no speci S We available in tt 
va itt tt inal the specimer 
\ \ 
l 
(4 
= \ it VAN t 
r t 
if ina 
j l j 
‘ ta 
“ hth we ral 
Sampling Methods and Results 
Human hone tissue Jetween January |, 
and Jur 1960, S90 specimens of human 
su wel collected through the weney rf 
sathologists in the tive capital cities Perth, 


Brisbane Each of these 
at SOO” ¢ and then we ad. 
necimens were divided into three groups 
to the periods January I—June 30, 
June 30, 


Melbourne, Svdney and 
necimens was ashed 
Phe ashed 

sponding 
and January | 


July Decembe r 
1960. For each of the five capital cities specimens 
collected during these periods were divided imto 
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MoNTH JANUARY 1950 JUN} 
n of a particu hov 
t with ad t i} 
4 \ nt? 
t ‘a 
i4 ra 
) 45 
24-59 months, 5 20 vears and 
ens tor tl relevant perpocd ama aut roups bein, 
Within each age roup an equal 
is taken fre mioindivi specitnel and these 
isses were combined to forme the for 
The 1 iting of ere analysed 
The reported, mear-unifo listribution of stron 
i! throuulh | etor of ac nto ars® 
illo d samples representat eof the four age-grou] 
» be prepared by mixing different bone types frot 
the appropriate collection periods However, in vit 
f the known non-uniformit of strontium-#0 con 
centration in the adult skelet the survey of adult 


tissue was restricted to a single bone type tor eact 
‘ spit si CILY. 

Phe 1 Its presel 1 in Tables la. and 
Table la 

(b) Total precipitation. Staimies hivh-walled 
nots, 12 in. diameter and 12 in. high, were continued 
in operation at the eight stations Perth, Ade laide, 


Melbourn Hobart. Svdnev, Brisbane, ‘Townsvill: 


wd Darwin. The monthly collections from these 
pots were analysed at the Health and Safety Labora 
tory The tieal results from July 1958 until 


June 1960 have been accumulate Lin 3-rmonthly mter 
and as histograms in Fig. | Rainfall 


vals plotted 


spondin 


Discussion 


Fig. 1 indicates an overall increase in strontium-90 
fall-out over Australia in late 1958 and ea: 1959 
During 1959 the level decreased markedly before ‘ 


the 


ivelv short pe riod covers 


increasing somewhat in most localities towards 


end of the vear. The relat 
by the data in Fig. 1 precludes a constructive analysis 
fall-out and precipitation 


tween 


of any relationship be 


in Australia. Further seasonal variations in depoai- 


No. 4 
I 
4 
+2 
lata have been arrayed in @ 
—— 
q 
: 


rt 

il STRONTIUM-G0 DPE ITION IN ATSTRALIA, UNITED KINGDOM 

4s UNITED STATES 
Deposition in me, **Sr/km.* 
J June | July—Dee. | Jan.-June 
ia 
\ tral 

Adela O19 0-43 0-19 
H art 0 0 

nited King 

Inited State 
Los Angel 0 

* Not all analyses of monthly samples from these periods are 1 
lete When the set is incomplete, the bracketed figure gives t! 
ber of months represented 1 crude approximation to the le 

r the month per ican be t scaling appropriately 


tion of strontium-0 are to be expects din the future, 
and an analysis of these may be profitable at a later 
if there is no further large-scale injection of 

For purposes of 
data combined in 
results from 
3 and the 
that at 
been made 


stage 


t 90 into the 


Table 


atmosphere 
2 pre the 
periods, tog 
easurements in the United Kingdom! 
United States! The British 
Milford Haven, where measurements have 


atror 
i} 
H-monthly 


om ert 


ther with 
! 


station 18 


since 1954. and for which the most detailed data 
exist. The American station at Los Angeles is selected 
ws being representative of the west coast of th 
United State where fall-out levels are, in general, 
o the region ot higher fall-out on the east coast 
represented by New York 
Phe deposition of strontium-90 in Australia in the 
period July 1958-June 1959 ranged from 0-6 to 
1-5 me./kn vith a mean value for the eight stations 
of 1-0 me./kn The 1-0 me./km.? is one-third of the 
leposition at Los Ang es. one-tenth of that at New 
York and one-seventh of that at Milford Haven, 


The results for Australia 
stron 
during 
was mainly 


Nove mber. 


i the corresponding period 
she the 


oy 


arked rise in deposition of 
the northern hen ispher 


not 


mt 


period January-June which 


st during October 


ot home known 
individuals of 


another 


content 


Phe 


‘ 


Vary 


tronts 


hetwe 


re’ -rroup 


difference 


to en 


fron te Sore 


ip 
for the capital cities in individual 


one gro 


and 


bee tween the 


age -groups 18 the retore to xpee ted, partic ularly 
shen the number of pecimens im the sample ! 
The observed differences are not 
throughout all age-groups, and the results in eacl 
a group have been combined to give weighted 
s A 4 4 4’ itt 
t ' ve tl ber of 
Jan.—June 19 0 (92 0-66 (27 1-74 (23) | 
July— Dee ) (34 1-74 (5) 
Jan.—J mo 16 (49 1-13 (32) | 2-74 (85) 
lulyw— 1-14 (15 1-00 (65) (77) 
lar Jur oa 
* Vertebra 
United Kingd res tult fe ra have been converted 
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mean values for Australia These are shown in 


Table 3. which also includes the results of measure 


ments on bone tissue in the United Kingdom '' tor 
comparison 

For all age-groups the mean level of stromtiata-40 
in Australian human bone imereased during [45s 
59: but for vounger tissue this rise was not carried 
into 1960. For the 0-L month and | 23 month age 
groups, the increase was about two-fold: but it was 
followed by a downward trend into 1960 The level 
in the 24-59 month age-group rose later im 1059 
The 5-19-vear and over 20-vear age-groups showed 
slow rise over this period, hich is to be X poere teal 
with the turnover of pre-existing bone and, in the 
case of children and adolescents, the accretion of re 
bone tissue 

\ similar, approximately two-fold rise un the 


strontium-90 level of infant human bone tissue also 
oceurred in the United Kingdom in the period 1958 
a} In gen ral the levels of strontrum-90 in Australian 
half to one-third of those in 
Data for the United States, 


human bone are one ’ 


the United Kingdom" 


published by the Lamont Group'*, indicate vels 
3 times higher than those in Australia 
Conclusions 
(1) Mean leve ls of deposition of etromtitu 
Australia were about one-fourth of those in th: 
United Kingdom and eastern United States during 
the period July December. im both 1958 and 
he narked imerease in fall-out rate in the northern 
hemisphere during the first half of [959 was not 
experienced in’ Australia It is probable that the 
mean arin ial deposition ot 1-0) mn km recorded in 
Australia for the 12-month period July 1958) Jrne 
1959, will not be exceeded 
2) The measurements on Australian infant. bone 
tissue indicate that the level of strontium-?0 in 
newly formed bone passed thr h @& 
luring the period January and sh ia 
town ard trend to mud xpeected, th evel 
n child. adolescent and adult bone tissue continued 
to inerease gradually. At all ayes the | son 
Australian human bone tissue are one-half to one 
third those in the United Kingdom and the United 
States 
3 The Medical Research ¢ ouncil om Britaim 
recently?® accepted a recomune ndation of the Inter 
national Commission on Radiological Protectior that 
the permissible level of stront 
bone. averaged over the whole poypul ‘ | ld be 
67 ic./gm. ealerum. and for lial mm the 
population, 200 ealerun At the san time, 
the Council revised its previous cantionary vel at 
which a re-assessment of the situation would be 
required, from 10 to 33) uu 
ealerum It will be seen that the els found for 
MAN BONE, JANUARY 1958-JUNE 1960 | *Sr/gm. CALCTIUY 
sy which the suit based 
24-50 mont >-19 vear More tt 
Australia U.K Australia U.K. Australia LK 
0-68 (10) 1-28 (11) | O34 (20) | O72 (20) 0-24 (4 ud 
(1) 1-23(3) | @32(5) | O87 (5) 0-20 (6) 
0-71 (10) »14(9) | 0-54(35) | 0-93 (15) 
1-30 (14) | 1-903) | 0-53 (46) | (16) | 8 (33 
1-04 (16 0-64 (45 O4 
to the equivalent vertebral value using a factor vertebra/fer ; 


— 
| 
t he 
q 
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strontium-90 in Australian human bone are very much 
lower than the cautionary level. 


Butement, W. A. 
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'° Information from J, F. Loutit and one of the authors (F. J. B.), as 
yet unpublished 
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Crooks, R. N., Owers, M. J 
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L. EULER, THE PRINCIPLE OF RELATIVITY AND THE FUNDAMENTALS 
OF CLASSICAL MECHANICS* 


By D. SPEISER 


Institute for Advanced Study, Princeton 


VINCE they received their definite form through 
& Newton, the significance of the fundamentals of 
classical mechanics has always remained a contro- 
versial subject, at least up to 1905. Where Newton 
had spoken of absolute space and time, and referred 
to experiments, some of his successors pretended that 
they did not need such hypotheses, or even went so 
far as to reduce his famous second axiom to a mere 
definition. Thus the boundary between mathematics 
and physics as an experimental science was strongly 
displaced at the expense of the latter, from which 
the so-called pure mechanics was separated. 

Others, on the contrary, insisted on the basically 
experimental character of this axiom. There have 
been many attempts to display the long series of 
arguments from all sides of this very involved dis- 
cussion. It is the aim of this article to direct attention 
to a single point of this process, namely, the instant 
where probably for the first time there emerged a 
completely new point of view: the confrontation of 
mechanics with optics. It will be shown that the 
result of this confrontation was the recognition that 
the principle of relativity, closely connected with the 
fundamentals of mechanics, was called in question. 
It is therefore appropriate to dedicate this article 
to the memory of Wolfgang Pauli who, forty years 
ago, in December 1920, published his famous article 
on relativity theory in the Mathematical Encyclopedia. 

The discovery that the principles of classical 
mechanics are entangled with the principles of optics 
was made by Euler in 1739. Or, as we can put it more 
precisely, he discovered that the decision between a 
wave and a corpuscular theory of light reflects on the 
validity of the principle of relativity. (Already in 
his Mechanica, published three years earlier, he had 
devoted the first chapter to an ample explanation 
of the difference bet ween relative and absolute motion, 
ef. “Mechanica sive motus scientia analytice ex- 


* This article is an enlarged version of a chapter of the author's 
introduction to the forthcoming volume containing the papers referring 
to physical optics of L. Zuleri Opera Omnia, Euler's article, Explicatio 
Phaenomenorum quae a motu lucis successivo oriuntur’’, was published 
in the Commentarii Academiae Scientiarum Imp. Petropolitanae, Tomus 
XI ad annum MDCCXXXIX, but appeared only in 1750. 


posita”’, L. Euleri Opera Omnia, Ser. Sec. 1, 13.) In 
a paper of that year, he examines the aberration, 
discovered by Bradley in 1727, mainly in order to 
calculate corrections for astronomical use. The aber- 
ration is & systematic error in observing the stars, of 
the magnitude of 20°, which occurs through the 
Earth’s movement in relation to the stars. Pre- 
suming that the fixed stars stay at rest, then three 
movements remain, of which the influence on the 
observation may be calculated: the daily rotation 
of the Earth, the yearly rotation of the Earth, and 
the movement of the planets. But, it is characteristic 
of Euler that he is not only interested in the special 
problem to which this examjnation gives rise, namely, 
the calculation of the required correction, but he 
rather attacks the question in its fullest generality 
as a physical problem, The astronomical calculation 
is only the starting point for investigating basic 
questions in mechanics, where the astronomical 
language is a mere fashion of presentation. Euler 
distinguishes four cases, which he examines one after 
the other: (1) the observer and the object are at 
rest; (2) the object moves; (3) the observer moves; 
(4) object and observer move. 

For the second case he then derives the aberration 
formula. In the course of this, he notes that one 
may ask whether the velocity of light depends on 
the velocity of the radiant object (always measured 
in the rest system of the observer). But he himself 
gives the answer that this is not the case, since the 
propagation of light is a wave process in the stationary 
ether, which is independent of the movement of the 
emitting body, and he finds for the correction (I 
use Euler’s notation): 

ton = ms 

where « is the angle between the observed and the 
true location of the object, c and s are the velocities 
of light and the object respectively, m and p sine 
and cosine respectively of the angle between the 
light ray and the velocity of the object. He applies 
his formula to the simplest forms of movement (move- 
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‘Thereby he 


ment on a straight line and on a cirel 
the 


reaches the conclusion: to observer 
speed of a body in uniform and rectilinear motion 
with 


an at rest, 


seems to diminish more and more mcreasiny 


distance 
Now the 
is the 


tical apple ation 
and the 


the few 


hich tor 

t he rests 
observer Kuler was of 
authors who do allow the reader to participate in his 
investigations and to | hus paths, it 
bee worth while to report his reasoning im ce 


third case prren 


ct 


most important 


moves Since on 


watch close ly 
tal 


For here it is possibls for once to observe sinaly the 
fundamental 


possible 


discovery 18 


the 


teps through which a 
re ae hue d anc 

moment 
from 


t he 


to us osely 


which a crucial insight 1s gained 
the remark that 


previous 


exact at 


He 


this case 


may reduce 


the 


starts 


to SVstetn 


one by giving 


observer—object a speed which ts equ il but opposit 

to the or ginal velocity of t he observer Theretore 
one may take over the formule derived above (that 
is. those derived im. case 2 ana apply them also 
to this cas 

my 
ty 

where ris now the velocity of the observer and m, 

ul the ine and cosine respectively of the angle 
between the light ray and the direction of the 
observer’s motion. This formula seems to settle the 


proble iti 

Euler, however, is not yet satisfied and wishes, a 
the effeet which 
motion and the 


he saves (section 20), investigate 
the light ray exerts on 
difference between the true and the appare nt plac e 


This investigation 


the eve in 
according to the rules of motion 
is essentially mae pe ndent of the former and therefore 
a new derivation of the correction formula 
The veloc ity of light in the ether and the ve locity 
of the observer are now added according to the 1 iles 
of kinematics Kuler hereby his short 
trivonometric calculations amply with the he lp of his 
But now one is surprised to find 
the correction computed with 


explains 


vector diagrams 
the astonishing result 


this method differs from that found betore ome 
vets 
tu 
Vie mer 
instead ot 
mer 
‘ 


Euler asks: From where does this difference arise 
and which of the two answers, both the result of what 


appear to be rigorous derivations, is the correct one * 


First he remarks: it is clear that the difference arises 
from the fact that in the first derivation because ot 
the reduction to case 2 we had implicitly assumed 
that the light velocity remains ¢, independent ot 
the speed of the observer, whereas in the second 
derivation the light velocity’ becomes y u 

The decision bet ween the two correction formuke 
therefore is reduced to the question, Which is the 
correct velocity of light Euler now observes, the 
svstem under consideration comprises not only object 


and observer, but also the ether, which hence ought 
also to have receive d the sam spet d, whi h of course 
In other words, the ether distinguishes 
and cases 2 and 3 


is excluded. 
an absolute system, are not 
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different. 
would hold in a 


basically 
how ever, 


equivalent but Equivalence 


between both 
puscular theory, as he points out, for ins ich a theors 


USES, cor 


no ether distinguishes an absolute co-ordinate system 


and the principle of relativity (Euler says hae 
hypothe S18 motus com positlt mem recipit), Section 
28) prevails. (This 1s the point of departure for \ 
Ritz’s attempt at corpuscular optics, in order to 


explain the negative res ilt of the Michelson experi- 
ment cf. W Pauli's im the Vathematical 
jclopedia The rewith, Kuler found what he had 
looked for; an ‘expertmentum erucis which permutted 
at decision between the two 
theories, wave ana Orpusc ular Opties However, the 


small, as he notes explu itly., to be 


article 


least im principle 


difference is too 
susceptible to experiment 
Fuler 


investigations with 


in this Case the astronom 


therefore cal ilates his 


his 


eal measurement 
further 


which follow from the corpust ular hypothe ses, since 


simpler form ila 


thev coincide with those of the wave theory to within 
a difference of the second and higher order m v,c, that 
is, he makes full use of the principle of relativity 
(linear addition of the velocit 

This piece of work seems 1 to be on f th 
most beautiful that Euler ever wrote; perhaps one 
may regard it as one of the classical papers in physi 
his is not only because of its clarity ancl ¢ egance. but 
also much more so for the peculiar manner in which 
a set mingly simple que stion gives rise to a discussion 
of the most basic principles of physics At first ome 
believes to have caught Euler with an error and on: 
is then even more surprised by the infallibility with 


which he aims at the point which more than a hundred 


years later was to become the centre of discussion 
about the fundamentals of mechanics. How surprise ad. 
on the other hand. he would have been to learn 
that the decision had been made in favour of thie 


principle of relativity and against the ether, and that 
this decision was made the grounds of the 
wave optics confirmed meanwhile by the Michelson 
experiment which is closely related to aberration ! 
This might be another example of what W. Paul 
used to call “‘the life of the ideas , as he 
formulates it im the preface to the second edition ot 
his article, “how a fundamental scientific discovery, 


just on 


showing 


sometimes even against the resistance of its creator, 
ves birth to further fruitful developments following 
Though perhaps in 
even in a direction 


gi 
its own autonomous 
this case one rather should say 
opposite to the intention of its creator ; 

From the following remark quoted from Section 
» of his paper, it is clear that Euler was well aware 


course’ 


of the significance of the so-called systems of mertia 
as well as their peculiar problems 
legibus et regulis universo 
temati corporum motum aequabilem in directum 


licet enim salvis 
mechanicis cuidam 
imprimere, eta, ut mil in phae nomen mutetur, at ve | 
motum inaequabilem vel curvilimeam tribuere munime 
licet This demand, namely, to regard the question 
not only as a kinematical but also as a physical one 
(“legibus et re gulis should have 
dl him from bemg d as hav Inge only a rat he 
In this particular 


mechanicis ) 


formal attitude towards physics 


fashion of looking at those problems he remains the 


true son of Ne wton to quote ¢ \ Truesdell 
(ef. the introduction to vol. 8, Ser. Sec. ot L. Eule 
However, just the mathe 


Opera Omnia, p. CXvill). 
maticians and sometimes even the physicists later on 
often overlooked this point, whereas Euler thought 
of the foundations of mechanics as subject to experi- 


mental examination. His explanations on how the 
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speed of a moving object appears to an observer at 
rest are a first tentative prelude to Einstein's later 
criticism of time measurement. 

There is an amusing question to be asked concern- 
ing the response to this paper. It was written by 


Euler in 1739, but its publication by the Academy of 


St. Petersburg was delayed until 1750. Meanwhile, 
he had published in 1748 a continuation to it in 
the .Wémoire de l Académie des Berlin 
(Mémoire sur leffet de la propagation successive de 
la lumiére dans l’apparition tant des planétes que des 
746. The volume was printed, however, 
There, however, he did not enter into the 
corpuscular optics, but applied 


sciences’ de 


cometes, 
in 1748.) 


question: wave or 
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without further explanation the simpler formula of 
corpuscular optics as an approximation in the above- 
mentioned sense. A careful reader could have 
objected that Euler was in contradiction to the 
principles of his own wave theory, proposed and 
discussed in detail in his Nova Vheoria Lucis et 
Colorum published in 1746. 

Was there such a careful reader ? 

| received much encouraging eriticismm and various 
stimulating suggestions from Prof. A. Koyré. I am 


indebted to Dr. G. Barton for his linguistic advice. 
I wish also to express my gratitude to Prof. J. KR 
Oppenheimer and the Institute for Advanced Study 
for the generous hospitality offered to me. 


THE BREEDING OF IMPROVED MILKING COWS THROUGH 
ARTIFICIAL INSEMINATION* 


By Dr. J. EDWARDS and Dr. L. K. O'CONNOR 


Production Division, Milk Marketing Board, Thames Ditton, Surrey 


FESHE story of commercial artificial insemination 

| in Great Britain is quite a short one, spanning, 
in fact, less than twenty years, for it was as recently 
as November 1942 that the first commercial artificial 
insemination (A.I.) centre was opened at Cambridge. 
In 1944, the Milk Marketing Board took over its first 
centre—-Beccles—-from the North Suffolk Cattle 
Breeders, and subsequent expansion was so rapid that 
by December 1958, only some fourteen years after 
acquiring first the organization 
had inseminated a total of 10 million cows!. Now the 
23 Milk Marketing Board and 6 non-Board centres, 
which together provide the artificial insemination 
England and ale 8, 
2 million cows a vear, or approximate lv 60 per cent 
of the national herd. The Milk Marketing Board 
centres alone inseminate more than 14 million cows 
a vear, of which about 1 million are with semen trom 
dairy and dual-purpose bulls. 

In addition to the growth in the use of artificial 
insemination which is still continuing, there have 
been technical developments in the dilution and 
storage of semen, so that now one bull may be used 


its centre, 


inseminate more than 


for upwards of 10,000 inseminations a year, a figure 
which seemed impossible a short while ago, and the 
method is therefore well suited to the exploitation 
of a superior bull. Further, semen can be stored 
apparently indefinitely at a temperature of — 79° C 
this facilitates transport and makes possible better 
utilization of semen. 

The aim of the artificial insemination organization 
of the Milk Marketing Board is to breed cows capable 
of giving. relatively high yields of 
milk of satisfactory quality as regards composition. 
Since in Britain at the present time milk is paid for 
on the basis of quantity, milk yield is a characteristic 
of major importance; but the milk produced must 
satisfy certain minimum standards of composition 
and therefore the quality must also be taken into 
account in selection. It is also necessary that the 
cows should be capable of economic milk production ; 
in other words, their conformation must be such that 
they are capable of a long trouble-free life in the 
herd, they must have a satisfactory temperament, 


economically 


* Substance of a paper read at the 135th meeting of the Genetical 
Society 


on March 23 


be easy to nulk and so on. These factors which go to 
make an economic cow can only be assessed subject- 
ively, so here we will discuss only milk yield and fat 
percentage, recorded in National Milk 
Reeords, the official milk-recording scheme in England 
and Wales 

The production characteristics, milk yield and fat 
percentage, are only expressed in the female, and, 
moreover, the heritability of milk yield is low, being 
of the order of 0-3. In this situation it is clear that 
the breeding worth of a bull assessed by 
means of a progeny test, even though as a result the 
for although a bull 
SIX 


which are 


must be 


generation mterval is increased ; 
can be used when he is a vear old, he is about 
vears of age before the result of a progeny test can be 
obtained even in favourable circumstances. A further 
problem in assessing & bull's genetic merit for milk 
vield is that as much as 90 per cent or even more of 
the differences in level of production between herds 
are due to environmental This means 
that the average yield of a bull’s daughters may be a 
reflexion of the environment under which they were 
milked rather than of the breeding worth of the bull. 
It was to combat this situation that the contemporary 
comparison method of bull evaluation was intro- 
duced?-, 
herd-years between the average first lactation milk 
yield of the daughters of the bull and the average 
yield of their contemporary heifers by other bulls, 
each comparison being weighted according to the 
number of daughters and contemporaries. The 
weighted differences from the separate herd-years 
are then combined to give a single figure for the bull, 
which is the mean weighted difference between the 
first lactation yields of the daughters of the bull and 
their contemporaries. The total weight on which it 
is based is a measure of the accuracy of the test. 
The accuracy of a contemporary comparison can, 
in fact, be expressed in terms of the total weight 
(W) and the heritability of single records (h*) 
WwW : Ww 
as (4 — which reduces to 12-33 


tactors,. 


This entails a series of comparisons within 


This fraction 
for 


when a heritability of 0-3 is assurned’. 
may vary from zero for no information to 1 
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complete information about the bull's breeding worth, 
it W increases 

The 
be taken into 
The general applicability ot a 


INCTeEASES as 
factor to 
for nulk 


the only 
a bull 


weighting is not, however, 
account assessing 
contemporary 
that the 


for 


yield. 
econ 


theu 


comparison rests On the assumption 


heifers are genetically average 
This 
bull 
nination his 
ered through a lary 
contemporary heifers are by 
been found that 


te porary 


eration reasonably be assumed to be 


aae whe re a has been used in artificial 


daughters are consequently 
herds 
bulls; 


umstances the 


and 
where 


and it 


be r oft 
eon 


In these cure 


behave ift practice or 


theory \ 


most of 


nporary 
ws would be expected in 
bull ho vever, 
lauvhters in a single herd, where the 
heifers are likely to be by very few, perhaps even by 
Although the re sulting contemporary 
be generally applicable, the 
Indeed, it 

daughters 
is in these 


COMM parison 
natural 
his 


porary 


ry usually 


conter 
only one, sire 


cor may not 


parison 
nethod is not useless in such a situation. 
probably has ites 
of a bull milk mainly 
conditions that the envire 
greatest effect on the average production of a 
daughters. 

In the case of ta 
simpler The her 
yield, being about 0-5 as 
vield of 0-3; more important, however, is the fact that 
herds do not 
thes 


alue when the 
herd, 
is likely to have its 
bull's 


greatest 
Im one sinee it 


mrment 


percentage, the situation is 


tabilitv is higher than for milk 


compared with that for milk 
environmental differences between 
affect. fat percentage to the 
iffect milk vield, so that the 
of a bull’s daughters may be 


Mime extent as 


average tat percentage 
used to assess his breed 
ng merit for this characteristic. The accuracy of a 
progeny test for fat percentage Is n(n 4 7). where 
nis the number of daughters of the bull Theretore, 
7 dauyhters w illgive a progeny test for tat pere entaue 
with an accuracy of 0-3, whereas a weighting of 12°33 
or approximately 1S daughters are required to give a 
progeny test for nulk vi ld of the same accuracy 

\ bull prem rally be 
tested through his progeny more accurate ly 
bull in natural service. both by of his having a 


of daughters 


in artificial insemination can 
than a 
Virtue 
vreater mnumbes and because these 
daughters are seattered through a large 
herds He will also generally be younger when his 
progeny test first In order 
to make the best superior bulls which are 
found, they must be used not 
but also to breed bulls to enter the artificial insemina 
tion stud for progeny testing in their turn. In other 
words, the artificial insemination population must bye 
yenetically closed, at least to The 
Milk Marketing Board has for some time been using 


its best bulls to breed sons out of cows with at least 


number of 
assessment is availabl 
nse of the 


only to breed females 


extent 


BOTT 


four lactations which have proved to have outstanding 
individual thei herds and 
which have been approved for conformation, tempera- 
by a panel of breeders. It has been 
number of young bulls bred in 


performances in own 


ment, ete., 
shown*® that 
this way will on average be of 
than the population as a whole, and by progeny 
the best from this 
selection within a 


u large 
greater genetic merit 
testing it 1s possible to select 
superior group However, 
closed population is inevitably accompanied by in 


such 


breeding, anc the question arises of how far one can 
o in closing an artificial insemination population o1 


in limiting its size 
In practice, because of the long generation interval 
but 


the problem is not pressing nevertheless it is 
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one which merits early consideration, and in order to 
obtain a consensus of opinion, the proposition that 

2 million dairy cattle may be bred annually to 200 
sires of known breeding merit without genetic deterior- 
to a number of geneticists, both in 
Their replies were generally 


ation was put 
tritain and overseas’ 
favourable. 

In considering the problem, two facts must br 
borne in mind. First, that the artificial msemination 
population is divided into a number of breeds the 
Milk Marketing Board gives service from nine dairy 
indi dual-purpose breeds) varying in importance tron 
735.000 year ar 
where 
ondly. 


about cows & 
Northern 
1.000 cows a year are 
tor 


PPriesians, where 


inseminated, to Dairy Shorthorns, 


ist over inseminated, See 


only @ minor proportior 


thie proportion 


milk records are kept 
of cows bred by artificial insemination ; 
varies with breed and area of Britain, but averages 
between 15 and 20 per cent which 
stantially the effective size of the fermale population 
The consequences of inbreeding in dairy cattle are a 
reduction in yield, viability and fertility, and Robert 
con® has estimated that there is a fall of 0-32 per cent 
of the original yield for every L per cent increase in 
the inbreeding coefficient A small degree 
ing is therefore unlikely to have serious consequences, 


reduces sub 


of inbreed 
but steps must be taken to ensure that the coefficient 
of inbreeding does not rise to too high a level Phere 
are three main ways in which this can be done 

1) A maintamed by 
limiting bull This 
would certainly inbreeding 
but it would also limit the which 
could be applied, and is therefore not a very attractiv¢ 


degree of diversity ¢: be 


the number of sons by any one 


result in a low rate ot 


amount of selection 


proposition. 
(2) Alternatively, bulls could be 

outside the system from time to time but not used 
extensively until their breeding worth was known 
The Milk Marketing Board has been doing this since 
the service 
and will certainly continue to do so for a variety o 
reasons However, if, it should. the average 
genetic merit of the artificial insemination population 


introduced from 


inception of its artificial insemination 


service 


rises more quickly than that of the natural 
tired 


herds, it will diffieult to 
superior bulls from outside the artificial insemination 


become increasingly 
yroup 

(3) A third possibility is to divide the population 
into several isolated or semi-isolated groups, 30 that 
the breed are formed This 
certainly has a number of genetic advantages, one 
being that although the different the 
artificial insemination population would be moving 
would not necessarily 


strains within system 


sections of 


towards the same goal, they 
be travelling by the same route, so that a degree of 
genetic diversity would be maintained. 

Again. because of the long generation interval in 
cattle, the exhaustion of variability as a 
result of continued inbreeding is a secondary problem ; 
but it is possible to safeguard against it by maintaminyg 


yeneti 


supplies of frozen semen, so that if necessary some of 
the variation which been lost can be 
re-introduced In doing some of the 
superiority in economic built up by 
selection would be lost. 

Another danger of inbreeding is that of inereasimy 


has 


however, 


SO, 


characteristics 


the frequency of undesirable recessive genes in the 
population. A bull may be tested for simple recessives 
either by mating him to 23 of his own daughters, 
when there is a 95 per cent chance of detecting the 
earrier’ bull, or by checking on any abnormal calves 
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resulting from approximately 600 outbred matings 
vhen, provided that the frequency of the recessive 
in the population 1s 1 per cent, there Is again a 
detecting the 


¥5 per cent chance of heterozygous 
bull 

For the progeny test of 
Marketing Board out 
recorded herds and 500 in non recorded herds, and 


Hou 


bulls, the Milk 


inseminations im 


youny 
carries S00 


result in approximately calves 
Thus if the existing reporting system can 
be improved, it should be possible to deteet the 


waiority of those bulls carrying deleterious recessive 


should 


being born. 


} 
hese 


genes of nmportance in the population without resort 


ng to sire-danghter matings rhis is the procedure 


NATURE 


which is favoured It is true that sire daughter mat 
ings will « nable the detection of any recessive pene 
whatever its frequeney, but thev are difficult to 
organize in practice, and therefore it 1s proposed to 


earrv them out only in ¢ xceptional cases 


eting Board, Breeding 
A., and Rendel 
r. G., Pro 
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Academician A. F. Joffé 
1960, of A. F. 


S.S.R 


Joffe, 


Thue miber 


Tue death on October 14, 
me of the ploneers ot phy sics in the 
t the Russian and many other 
severe for science Joffe 
part im the remarkable and violent development of 
phvsies from the dawn of the twemt ieth century up 
o the pre serit tarrie To the last day of his life hie 
never ceased experimenting W ith his own hands 

Joffe's early (1907-13) devoied to 
experimental substantiation of the quantum theory 
by Eimstem im 1905 while investigating the 
ettect and photos hemical phe 
Phe theory provoked at tirst adverse 


the part 


18 a 


took a most active 


loss 


work was 
out 
photoeleetru 
comments Om 
on many eminent physicists (Ladenburg 
and others) In 1907 Joffé undertook a theoretical 
treatment of ults obtaimed by 
Ladenburg and others, and proved convineingly 
that Eimstein’s photon theory was not contrary 10, 
but on the contrary justified by, all experimental 
data. including those of Ladenburg. 

the photoc lectric effect 
exhibited in metal dust suspended im the electric 
tield of a condenser provided direct confirmation for 
Einstein’s theory. Joffe showed that under illum 
dust particle loses its electric charge by 
the 


be 


experimental re 


expel iments on 


nation a 
charge, 
and in 


‘ lect ron 


corresponding to 
statistical 


the nature of the 
he oping with that of the photon the ory. 
atomistic theory 


portions 
proce as 
The maine 
experiments supported the of elee 
The conditions of Joffé’s experiments were 
somewhat similar to those of R. A. Millikan, 
followed the behaviour of oil droplets suspended in an 
electric field and showed that all fluctuations in droplet 
charges were multiple the elementary 
electric charge. The experiments of Millikan and 
loff’ were conducted simultaneously and indepen 
dontly, and were published in 1011 (Millikan) and 
1912 (Joffe). 

In 1913 Joffe published his results on the magnetic 
tield of the eathode The 
magnetic field around the eathode beam 
the The fact 
scientists, Besides providing confirmation 


tricity. 
who 


integers oft 


oceurrence ot a 
still 


was denied 


beam 
was 
uncertain at Time, mere 
by many 
for the oceurrence of the magnetic field, Joffé sue 
eeeded in showing that the field mtensity was akin 
to that of an equivalent current in a metal conductor. 

At the beginning of the 
juantum mechanics, Joffe rey erted to his 1912 expert- 


twenties, 


the advent of 


ments and found that metal dust party les irradiated 
by X-rays emitted electrons These 
earried out with Dr Dobronravoyv, wave 
proot t haat the energy ot ¢ lectrons emitted by dust 
particles corresponds to that of X-ray quanta. 
However, the mam trend of Joffe's theoretical 
and experunental works throughout Jus life was in 
the direction of electrical and mic chanical properties 
may with 


experiments, 
COnV 


of dielectrics and semi conductors. He 
full justice be considered among the pioneers of the 


His 


elasti 


physics of solids earliest scientific imvestiga 
tions dealt with 
quartz. In 1922, while 
ery stals, Joffe and Kirpicheva discovered 
diffraction pattern were 
SUripes as the 


This was evidence that plastic 


and electric properties ot 
investigating the plastic 
straim m 
that the 
extended 
lirmut 
strain leads to the breaking up ot a crystal into 


spots of the Laue 


into radial elastic 


was exceeded 


different ly orjented blocks 

Joffe’s disciples extendet] his mvestigations to 
bodies, and their work 
world-wide appreciation, A new trend 
ff metals arose and was successfully 


great variety of crystal 
obtained 
in the phys SICS 
developed 
Another line of expr rimental mvestigation pur 
sued by Jofte provided a basis for the theory ot 
erystal strength. Prior to these experiments there 
was a large discrepancy between the values of crystal 
strength obtained experimentally and those calculated 
theory. For example, the 
theoretical limiting value for 
found to be several hundreds of kgm./em.?, whereas 
experiment gave a limit of hundreds of 
Measurements of rocksalt ery stals pnmersed in water 


on the ervstal lattice 


rocksalt crystals was 


gm, /em.* 


and similar experiments earried out with balls of 
rocksalt cooled m liquid air which were unmersed 
in boiling water or molten tin showed that under 
these conditions the limiting strength was close to 
the theoret 1 al order. The low lumiut observed before 
Was ancl itn ad To racks and other ery stal defects 

Another important discovery was made by Joffe 
when imvestigating the mechanical properties ot 
crystals. He found that the brittle or 
plastic destruction of crystals at a given temperature 


nature of 


was determined bv the relation between the tempera 
ture-dependent yield strength the ultimate 
tension which is only slightly dependent on temper- 
This relation, established later for a number 
led to many 


and 


ature, 
of industrial 
of great practical value 


materials, conclusions 
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Of extreme importance were Joffé’s investigations 
on electric properties of dielectrics Prior to his 
experiments, all electric phenomena displayed by 
dislectrics considered as a sort oft agglomerat ion 
of anomalies. Joffé found that thin polarization 
layers were formed at the electrode surfaces curing 
the passage of current through a dielectric crystal. 
The potential difference of these layers appeared to 
be enormous. By allowing for polarization, Joffé 
showed that the flow of current through a crystal 
was in strict obedience to Ohm's law. Joff was the 
first 1916) that the conductivity of 
the majority of stals was of an electrolytic 
nature and due in part to lattice-oceluded impurities 
and in part to thermal dissociation of the lattice 

Joffé and his eonducted a 
amount of work on dielectric breakdown, in particular 


to discover (in 
home ery 


disciples have Vast 
as a function ot the thi kness 
These 
the 


on breakdown stress 
ot the dielectric 
wore of importance tor 


material Investigations 


great technology of 
insulating materials. 

1930 Joffe’s mterests began to concentrate 
on semi-condue Even then, Joffe 
of the inportance Ot semi conductors for engimeering 
problems Joffé himself and his were 
very successful in this field and discovered a number 
of fundamental facts in the physics of semi-conduc 
tors First of all considerable attention was paid to 
the working out of techniques for obtaining physical 
values characteristic of semi-conductors, such as the 
concentration of carriers, their charge, mobility 
Most mnportant was the the 
effect of impurities on electric properties of semi 
It was shown, moreover, that an excess 


From 


tors 


was aware 


wkers 


ete discovery of 
conductors. 
or a detien ney 
effect similar to that of an impurity. 
for example, that lead sulphide containing an excess 
of lead atoms was a conductor of the n-type, whereas 
a sulphur would p-type. Joffé 
suggested that these facts were due to impurity or 
either additional 
picking up electrons with 
formation of holes. The 
hole-semi-conductors, now defined as n- 
s to have originated from Joffé’s laboratory. 
Towards the end of the ‘thirties Joffé, together 
with his wife, proposed a mechanism of rectification 
which is now widely accepted It implies that the 
barrier-layer in rectifiers is formed at the p-n junction. 
The current is due to electrons and holes 
approaching each other and recombining at the 
junction. When the electrons and holes drift apart, 
the resistivity of the layer adjacent to the junction 
is raised and the latter consequently becomes a 


in some component may exhibit an 


It appeared, 


make it 


atoms creating ‘leciron 


consequent 
electron-or 
and p-type, 


or 


concept ot 


flow of 


barrior-layer. 

Of the many practical applications of semi-con- 
ductors Joffé considered as paramount the utilization 
of their thermoelectric and photoelectric properties 
for conversion of heat and light energy into electric 
Joffé’s theory of thermoelectric generators 


energy. 
opened a clear 


(and thermoelectric refrigerators) 
path for physicists and engineers working in this 
field. The idea of plasma thermoelectricity, now 
being developed in many 
forth by Joffé. 

His great achievements in 
emphasized by the eminent 
J. Bardeen at the International Conference on the 
Physics of Semi-Conductors in Rochester, 1959. 
In his inaugural speech Bardeen said: ‘The first 
real scientific study of electron mobility, thermal 


countries, was also set 
domain were 


SCIONTIST 


this 
American 
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conductivity, and other factors important for thermal 
elements, and the way they depend on Composition 
was made by Joffé and his co-workers. Results 
they obtained clearly demonstrate the 
virtue ot scientific over the purely empirical 
approach, Research on thermoelectric effects 
and on thermal conduction 
vielded a number of interesting phenomena, involving 
and heat transfer 


have 
the 


in semu-conductors jas 


phonon scattering, phonon drag, 
by ambipolar diffusion”’. 

A profound and eager concern for all problems ot 
physics and adjacent fields was very characteristic 
of Joffé as a scientist. A great number of Joffé's 
developed later by his disciples, date back 
they laid the founda 

of modern 


ideas, 
to the ‘twenties and ‘thirties ; 
tion for the development in the U.S.S.R 
trends of physical science. Joffé acknowledged his 
authorship only in investigations that were carried 
out with his own hands. He was never prone to 
put his name to papers dealing with investigations 
that were carried by his numerous discipl 

even though the ideas and guidance were his. This 
makes his contribution to science, embracing a great 
variety of physical fields (muclear physics, chemical 
the theory of metals, physics of heat, ete). 


out 


physics, 
even larger than it would seem at first 

He created a widely spread school of 
physicists dealing with most diverse trends in physics 
and related His gift) for inspiring his 
colleagues, especially young ones, with a passionate 


Soviet 
sciences, 


interest for science was truly remarkable. 

Sixteon new institutes were founded under Joffé's 
sponsorship. In 1918 he the Physico 
Technical Institute of Leningrad, which played an 
exceptionally important part in the development 
of physics. He was director of this Institute for 
more than thirty years, but his activities reached 
He took part in the develop 


created 


far beyond its scope. 
ment of physics all over the country, and his was the 
idea of a widely spread system of physico-technical 
and laboratories that would serve as a 
scientific basis for the growing industry He contr: 
buted largely to the organization of physical institutes 
in Kharkov, Dnyeporpetrovsk, Tomsk, Sverdlovsk 
Groups of able scientists were chosen by him from 
his staff for work in each of these matitutes, thus 
forming the nuclei of future scientific bodies. The 
Instituto of Chemical Physics in Moscow and the 
Electro-Physical Institute in Leningrad sprang up 
from the Leningrad Physico-Technical Institute 
The Institute of Physical Agriculture, so far the 
only one of its kind, was also founded by Joffé. 
An outstanding Physico-Mechanical Department of 
an entirely novel type was created by Joffé in the 
Leningrad Polytechnic Institute. Its programme 
combines deep penetration into theory with most 
lively actual practice. Engineers coming from this 
department possess a profound knowledge of modern 
physics and are carrying the latest scientific achieve 
ments to all fields of industry. 

Joffé’s remarkable personality, his 
scientific prestige and wide erudition, his unquench 
able passionate love for science, his gift for inspiring 
his disciples, his rare simplicity and affability won 
him respect and affection among the widest circles 
of scientists and engineers of the Soviet Union, deep 
friendship on the part of his disciples, including the 
present writers. The strongest bonds of friendship 
tied him with eminent scientists of many countries 
It will be hard for all who knew him to accept the 
fact that he is no more, that the hearty man who 
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of age, so full of the joy of life and 
has that the t 
wonderful mielleet has ceased to exist 

N. N. SEMENO\ 


unaware 


far-reaching projects, ireless 


gvone, 


KONDRATIEN 


Prof. C. W. Dannatt 


Pror. Creer. who died at his 
home in Blackheath on April 9, was born on August 2, 
He was at Colfi 
and the Royal School of Mines, where he graduated in 
metallurgy in July 1914. In August of the vear 
he enlisted in the Queen's Westminster Rifles. He 
rece ived comrossion im and st rved France. 
Palest ire On being demobilized in 
Ministry of the Interior 
Technical Section of the 
\fter 
post, he 


DANNATT, 


Grammar School 


and 
the 
director of the 
partment. 
varied this 
Prinidad as geoloyist to an oil company. but im 1923 
he returned to the Roval School of Mines. 
tresearch student in the Metallurgy De partment \ 
later he joined the teaching staff of the 
Department, and the work was so much to his liking. 
end he so well fitted for it. that he remained on the 
staff for thirty-four vears, first as demonstrator. then 
lecturer. reader, director and finally. 
1945 until his retirement in 1957, professor and head 
of the Metallurgy Department 

Throughout his long connexion with the Royal 
School of Mines and Imperial College, and particularly 
after his appointment as professor, he devoted 
self to the advancement of the Department, and the 
training and education of his students. in every one 
of whom he took a personal and sincere interest 
Under his leadership. the Department added con 
tinuously to its reputation as a centre of learning and 
research, and when he handed over to his successor 
in 1957 he was able to do so in the knowledge that 
its standing had never Although his 
interests and knowledge extended to all branches of 


Salonika 
LOTS. he Cairo. 
assistant 


very 


Security two vears of 


t Aperrence inh went to 
to work as 
months 


few 


acting from 


been higher. 


metallurgy, and he was a vigorous opponent of 
specialization within his Department, his greatest 


interest Was in fact in the scientific and technological 
aspects of the extraction of metals from their ores. 
and the achievement that afforded him more gratifica 
tion than any other was the formation of the Nuffield 
Research Group in Extraction Metallurgy. He 
largely responsible for the establishment of this group 
in his Department in 1950, when, with his 
active support, it has developed into the leading 
academic research devoted to the 
metallurgical processes at high temperatures 

Prof. Dannatt had a charming and 
wrsonality, and he was an unsparing worker He 
was always anxious to help, and always reluctant 
for advice or information. or 
Scientific societies, profes- 


Wiis 
since 


school stiualy ot 


Pracious 


to refuse any 
lemand for his services. 
sional institutions, educational and examining bodies. 
and Government, college and university committees 
such demands not 


request 


rade many just on account of 
his position but also because his wide knowledge. 
alert mind and ability to express himself lucidly and 
coneisely were powerful assets in committee work. 
He particularly valued his long association with the 
Institution of Mining and Metallurgy. of which he 
was president during 1956 57, the Institution of 
Metallurgists, of which he was vice-president during 
1953-57, the Sir John Cass College and Woolwich 
Polytechnic. as governing 


member of their bodies. 
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Institute 
Commit tee 


London 
Advisory 
Metallurgical 


of 
Creneral 


and the and 
as member of the 
and Moderating 


Subjects 


Comittee for 
Shortly after his retirement, the title of professor 
was conferred on him by the 


emeritus of metallurgy 
he became it 
Although incapacit 
illness, he retained hi 
metallurgy to the end He is 
daughter M.S 


London. and in 
Imperial Colle 
severe 


University of 
Fellow of the 
ited by a prolongs 
survived 
FISHER 


interest in 
by his widow 


Prof. J. Bordet, For.Mem.R.S. 


Jures Borpet. who died at his home in [xelles in 


Belgrnim on April 6, was a pioneer in the science o 
microbiology and the allied one of immunology. The 
last twenty-five vears of his life-—-he died at the age 
of mimety were spent in retirement and he had used 


the early vears of this period ot leisure to prepare a 
edition of his excellent text Traité de 
dans les Maladies Infectieuses, which 
appeared in 1939. But in the closing vears of the past 
century and the first thirty vears of this one, Bordet's 
brilliant mind and experimental skill led to dis 
coveries Of fundamental importance and a flow of 
scientific papers which established for him an indis 


second book, 


putable claim to fame 

Bordet was born in Soignies, Belgium, on June 13 
IS70. Eleeting to enter the 
he studied at the University of Brussels, graduating 
M.D. in 1892. Choosing a laboratory career, he went 
to the Pasteur Institute. Paris, in 1894, and worked 
there for seven vears, being recalled in 1901 to become 
first director of the newly founded Pasteur Institute. 
Brussels. Six vears later he was appointed to the 
chair of bacteriology in the University of Brussels, 
holding this post until his retirement in 1935 

Bordet’s inquiring mind led to his study of many 
aspects of mnucrobiologyv, among others, anaerobiosis. 
bacterial agglutination, the pleuropneumonia group 
of micro-organisms and the bacteriophages, on all of 
which he made valuable original observations. It 
was, however, his investigations into the wtiology 


profession of medicine, 


of whooping cough and his elaboration of the eom 
plement fixation test. in both of which he had the 


assistance of his colleague, Gengou, that stood out 


above the rest. It was he and Gengou who, in 1906, 
discovered the causal agent of whooping-cough 


Haemophilus pertussis —a discovery which has made 
possible the specifi prophylaxis of this disease; and 
it was at the end of the last century, in 1895 to be 
precise, that he published his first paper on bacterio 
Ivsis. showing that lysis of a bacterium by an immune 
serum was the work of two components, 
specific heat-stable antibody and non-specific heat 
It was from this observation, of 
emerged 


serum 


labile complement. 
course. that the complement-fixation test 
(1901), with its wide application in the diagnosis of 
clisease 

Recognition of the value of these researches brought 


Bordet many honours. In I911 he was given the 
Prix de la Ville, Paris, and two years later the 
Swedish Medical Society awarded him the Hansen 


Prize and the Pasteur Medal. He was made a foreign 
member of the Royal Society in 1916, and in 1919 
given the Nobel Prize for medicine and 
the University of Cambridge conferred 


he was 
phy siology 


on him the honorary degree of M.D. Bordet was 
married and had three children. a son and two 
S. P. Brepson 


daughters 
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NEWS and VIEWS 


Medical Statistics in the London School of Hygiene 
and Tropical Medicine: Prof. A. Bradford Hill 


Pror. A. BRADFORD Hit retires from the chair of 
medical statistics at the London School of Hygien 
and Tropical Medic ine at the end of the current 
academic year. As a son of the late Sir Leonard Hill 
he has inherited perspicaecity and sharpness of wit. 
but he has made his own very distinctive con 
tributions to medicine and to statistics. He joined 
the staff of the Medical Research Couneil and its 
Industrial He alth Research Board in 1923. and soon 
rsed If im problems of m justrial sickme SS 
surveys of sickness in the cotton spinning, cotton 
weaving and printing industries immediately became 
standard references, and early im this pel iod he read 
to the Royal Statist al Society a « lassical paper on 
the effect of internal movernent ot population on 
local mortality In 1933, Hill became reader im 
epidemiology and vital statistics im the Universit) 
of London and set himself to understand doctors 
and their problems and to teach them what he calls 

arithmetu with He was pre eminently 
successful) in both tasks In 1937, he published 
Principles of Vedical Statistics, & text-book which 
still an unchallenged place. is in its sixth 
edition in English and has been translated into other 
languages. Since 1945, Hill has been professor ot 
medical statistics in the London School of Hygiene and 
fropical Meciieme and director ot the Statistical 
Research Unit of the Medical Res arch Council 
His interest and experience in the conduct of the 
controlled clinical trial are probably unique, and he 
has set very high standards for his unit Any research 
worker who survives Hill's devil's advocacy can be 
ure his experiment is prop rly designed; he can also 
be sure of warm encourage nt and help. Hill has 
heen widely honoured, bemg elected a Fellow of the 
roval Society (1954). pre sident of the Royal Statist! 
eal Society from 1950 until 1952 (to which he gave 
much time and energy @s honorary secretary durmy 
1940-50) and its gold medallist m 1953; president 
of the Section of Epidemiology. Roval Society ot 
Medicine 1953-55, and member of the International 
Stotistical Institute 


Prof. P. Armitage 


De. PeTrer ARMITAGE who. at thirty-seven, suc 
ceeds Prof Bradford Hill m the chair of medical 
statistics is a mathe matical graduate of Cambridge 
His studies were int rrupted by the War and he went 
to the Ministry of Supply Statistical Advisory Depart- 
ment during 1943 $5. and later to the Mathematics 
Division of the National Physical Laboratory In 
1947 he joined the Statistical Research Unit of the 
Medical Research Council Dr. Armitage has con 
tributed much to recent advances in mathematical 
statistics, especially in their application to prophylactic 
and therapeutic trials. In parti ular he has developed 
the seque ntial method as @ highly effective tool and 
has recently published an eNnrce llent text book. 
Seque ntial Medical Triala. Dr. Armitage 1s, like his 
predecessor, unstinting in his efforts to further the 
cause of the Roval Statistical Society ; he has been a 
rnember of the Couneil since 1954 and en honorary 
secretary from 1Q58 


Pharmacy at the Royal College of Science and 
Technology, Glasgow: Prof. J. P. Todd 
Pror. James P. Topp, who retires at the end of 

this session, Was appointed to the newly constituted 

School of Pharmacy in the Royal College of Sciences 

and Technology. Glasgow, in 1921 as its sole lecturer 

The growth of the School to its present proportions 

is a remarkable tribute to his foresight and able 

direction. The first courses offered were those leading 
to the examinations of the Pharmac utical Society. 
but in 1924 the first student was enrolled for the 
degree of B.Se. m pharmacy of the University ot 

Glasgow, which had been instituted im 1907, and 

teaching for this degree began im the School under 

the Ordinance of Affiliation Todd was awarded 

a Ph.D. in 1982, and in 1937 was appointed professor 

of pharmacy, this being the first chair of pharmacy 

in the United Kingdom 
included the Departments of Botany and Bacterio- 
logy. and the Scottish School of Bakery Much ot 
the eredit for the dev elopment of these disciplines te 
the status of full departments \ ith separate chairs m 


His responsibilities also 


food scence and in appli d rolnology and biology 
belongs to Prof. Todd. No record of his a lievements 
would be complete without mention of his work during 
the War years, when infusion fluid and blood trans 
fusion units we re set up in the pe under his 

tion. The permanent West of Scotland Region Blood 
Transfusion Service stands as a lasting reminder ot 
this period of his career. His studies otf bacterial 
pyrogens which later became a major interest. 
stemmed cirectly from this work, and he is now 
recognized as a leading authority on this subject. 


Prof. J. B. Stenlake 
De. JOHN B. STENLAKE, who is to succeed Prot 
J.P. Todd, was edueated at Ealing Grammar Schoo! 
He then served an apprenth eship im pharmacy befor: 
procet ding on a Jacob Bell Memorial Scholarship te 
the College of the Pharmaceutical Society, where he 
qualitied as a pharmaceutical chemist in 1941 and 
was awarded the Pereira Medal. After war service 
in the Royal Air Force, he joined the teaching stat! 
of the School of Pharmacy of the University ot 
London, and during this period graduated B.Sc. with 
honours in chemustry. In 1950 he was awarded «a 
Ph.D. degree by the University of London and # 
D.Se. (London) in 1960, for work in the field of 
medicinal and pharmaceutical chemistry. Sinee 1952 
he has held the appointment of senior lecturer m 
pharmaceutical chemistry in the School of Pharmacy 
of the Royal College of Serence and Technology. He 
will take up his new post on September l. 


Applied Microbiology and Biology at the Royal 
College of Science and Technology, Glasgow : 

Prof. E. O. Morris 

Dr ERNEST ©). Morris has been appointed to the 

new chair of applied microbiology and biology at the 

roval College of Serence and Technology, Glasgow. 

and will take office as from September lI. Dr. Morris 


was educated at the Handsworth Jumor Teehnical 
School. Birmingham, and, during 1929-39, worked as 
a laboratory technician in @ hospital and im the 
Departments of Cancer Research and of Pathology 


’ 
| 
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and Bacteriology in the University of Birmingham. 
During this time he qualified as an associate of the 
Institute of Medical Laboratory Technology. In 1939 
he was mobilized with the Territorial Army and 
served with the Royal Army Medical Corps in France. 
Assam and India. Later he served on the staff of 
General Headquarters at the Central Military Labor 
atory, Poona, where he assisted in the traming of army 
personnel in medical laboratory technology. After 
demobilization he matriculated at the University of 
Birmingham, where he geaduated with honours m 
bacteriology mm 1950 In 1952 he awarded a 
Ph.D. at the University of Birmingham for work on 
the bacterial flora of the mouth in relation to dental 
caries. Following this he became head of the Micro 
biological Division at the Brewing Industry Kes arch 
Foundation under the directorship of Sir lan M 
Heilbron, a post he held until 1956. During this 
period his own research interests range d from funda 
mental studies of the physiology of yeasts to the 


was 


cleve lopment of techniques for use mn the fermentation 
industries. In 1956 he was appointed lecturer in the 
Microbiological Division of the School of Pharmacy. 
toval Coll ra of Science and Technology, and prin 
cipal lecturer in that Division in 1959. When the 
Divisions of Microbiology. Biology and Biochemistry 
in the School of Pharmacy were formed into the 
Department of Applied Microbiology and Biology, 
Dr. Morris was appointed head of the new Depart 
ment. 


Zoology at the Banaras Hindu University: 
Prof. S. P. Ray-Chaudhuri 


Ray-CHatpuurti has been appointed to 
Banaras Hindu University, 
Varanasi. India He Ph.D. in the 
University of Edimburgh, working with Prof. H. J. 
Muller on the effeets of radiation on .the  fruit-fly 
Drosophila, and has been engaged in teaching at the 
University of Caleutta since 1941. Dr. Ray-Chaudhurt 
elected a Fellow of the National Institute of 
Science of India in 1950. and was the president of 
the Zoological Section of the Indian Science Congress 
in 1960. He is well known for his contributions to 
radiobiological research 


Dr. S. P 
the chan of zoology at the 
obtained his 


Was 


Commonwealth Technical Training Week 


IN Great Britain, Commonwealth Technical Train 
inu Week is to be held during Mav 29 June 3, 1961. 
In Aden. Hong Kong, Nigeria, Malaya and Pakistan 
the week will have been celebrated before this date 
and will have carried appropriate messages from 
H.R.H. the Duke of Edinburgh. In the United 
Kingdom support. is almost universal. In England 
and Scotland possibly seven areas may not take part. 
but both Wales and Northern Ireland have 
achieved LOO per participation. \ 
exhibition at the Royal Exchange, 
arranged by the City and Guilds of London Institute 
in co-operation with the City of London, the City 
Livery Companies and the London County Council. 
The exhibition will ilhistrate the opportunities for 
training end education in industry, commerce and 
Most of the exhibits will be prov ided 
by organizations which are nationally representative 
of the major groupings in 
while the City Livery Companies will provide exhibits 
illustrating the historic background of training and 
craftsmanship. The Duke of Edinburgh has recorded 
address for use at the 


‘ ach 
cent special 


London, is being 


the prote SS LOTLS 
industry and commerce, 


a short opening ceremonies 
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His Royal Highness, speaking from the dairy at 
Windsor Castle, has also contributed a lively intro 
duction and epilogue to the film ‘Training To-day 


for To-morrow 


U.S. Antarctic Research Ship Eltanin 

THe U.S.N.S. Eltanin 
ship, is to be equipped as a sea-going scientific 
laboratory for the U.S Antarctic Pro 
yramime. It is « xpected that the first research cruise 
will begin in the later autumn of 1961. The ship 
will be fitted to accommodate numerous disciplines. 


an ice strengthened cargo 


fesearch 


including meteorology, upper atmosphere studies, 
marine and terrestrial biology, physical oceanography, 


The 


submarine geology. and geomagnetic studies. 


cost of conversion will be borne principally by the 
National Science Foundation; the Military Sea 
Transportation Service will supervise the ship's 


modification. The Eltanin will continue to be owned 
and operated by the Military Sea Transport Service. 
lhe National Science Foundation, as sponsor of the 
ship, will be responsible for the scientific programme 
and aboard. It is 
expected that the ship will work in Antarctic waters at 
Individual cruises will vary 
from one to two or more months in length, depending 
on the research in progress. During refuelling calls 
at southern hemisphere ports, scientists will be able 


will designate a senior screntist 


least ten months a vear. 


to change equipment for experiments 


British Leather Manufacturers’ Research Associa- 

tion : Open Days 

THe work exhibited during the 1961 open days 
(May 2-4) in the laboratories of the British Leather 
Manufacturers’ Research Association at Milton 
Park, Egham. mostly showed developments from last 
vear’s programme Vature, 186, 1024; 1960). 
Work on the mechanical properties of collagen and 
leather fibres has continued. 


(sce 


An automatic amino- 
acid analyser (Bender and Hobein) has been installed 
for work on the protein “onstituents of skin. <A 
synthetic approach to tanning chemistry, involving 
the preparation of phenolic glucosides and sugar esters, 
has been Considerable progress has 
been made in the use of enzyme preparations in 
place of the traditional milk of lime plus sodium 


commenced. 


sulphide bath, for loosening heir or wool in preparing 
skins for tanning. The work (sponsored by the U.S. 
Department of Agriculture) on the deterioration of 
leather by perspiration and warm, damp conditions 
has also advanced considerably, and some aspects of 
the problem have been solved. In the section on 
dyeing, two topies illustrated: improving 
regularity of shade by finding how to control the 
dyeing process more precisely and improving the 
products from the users’ point of view, for example, 
the problem of loose colour in suede leather. Develop- 
ment of performance trials for assessing the reliability 
of laboratory tests of physical properties has con- 
tinued, particularly in the work on waterproofing 
leather. The ‘effluent liaison’ section, which advises 
on the application of existing knowledge to the 
effluent problems of the leather industry (Nature, 
187. 992; 1960) is in full operation and the 
apparatus used by the mobile laboratory was shown. 
{ substantial part of the effort is 
devoted to activities services) of 
various kinds, and between 700 and SOO production 
problems are investigated each vear for 
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British Hat and Allied Feltmakers Research Asso- 
ciation 


THe thirteenth ann ial report of the Dureetor ot 


Research, Briti h Hat and Allied Felt makers Resear h 
Association, covering the year ended August 1960, 


refers to considerable im the production ot 


control charts for members (Pp. 20 Drovisden, 
Manchester: British Hat and Allied Feltmmakers 
fesearch Association, 1961 Work on the storing 
of earroted rabbit skins was continued, and a 


literature survey of information published om the 

carroting of fur during the past ten years was Issue dto 
members Work also continued on the possible 

applications to fur felt of classes of dves other than 
the acid-levelling type, and ac id-milling and the I: I 
and |: 2-preme tallized colours have been applic d suc 

eousfully on a smali-seale cone dveing machine with 
the aid of proprietary dveing assistants, giving in 

proved fastness prope rties Work on the effect of 
pressure, moisture and temperature om pressing pt r 

formance has led to the definition of limits foreach, and 
the limits of accuracy required in the dimensions of 
blocks and press-dishes to give specified hat sizes 
have also been studied and defined. A start has been 
made on the measurement of the coefficient of frietion 
of wool felt with other materials when immersed m 
water and aqueous solutions, and results obtained in 
nts ot the show k absorpt 1OTk behay wmour ot 
felt against other materials, suc h as sponge rubber and 
foam plastics, are being analysed to resolve differences 
whi h are believe dto byes fundamental to the problem 


of shock absorption 


Protection of Workers against Unsealed Radioactive 
Substances 


REQUIREMENTS for the protection of persons 
employed in factories (and other places to which the 
Factories Act, 1937, applies) against lonizing radia 
tions and other hazards arising from the use of 
unsealed radioactive substances are set out in a 
recent publication issued by the Ministry of Labour 
Radioactive Substances Requlations (Pre 


‘iminary Draft of Regulations). Pp. 28 (London 
H.MS.O., 1961.) Is. 3d. net.) This draft, called 
the Unsealed Radioactive Substances Regula 
tions. 8 & complementary code to the stavutot! 


draft of regulations recently published dealing with 


the protection of workers from dangers arising from 
the use of ‘sealed sources’ of radioactive substances 
and from machines which produce ionizing radiations 
It has been prepared by the Ministry of Labour with 
the help and advice of an ad hoe committee appointed 
to advise the Chief Inspector of Factories on the 
subject, by the Advisory Panel on Radiological 
Problems in Industry, and by the General Purposes 
Committee of the Radioactive Substances Advisory 
Commit tec The proposed regulations will apply to 
the whole range of radionuclides used in industry, 
including those used in nuclear reactors, and they will, 
in time, replace the ‘luminizing regulations’ made in 
1947 Unsealed radioactive substances are defined 
by the regulations to include nuclear fuel-elements 
Maximum permissible doses, based on the recom- 
mendations of the International Committee on Radio- 
logical Protection, and supported by the Medical 
Research Council, are laid down Provision is made 
for reliance to be placed on working arrangements 
that provide intrinsic safety, for the instruction of 
workers concerned with the hazards involved and 
the precautions to be taken, and also for medical 
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sUperVIslon The Ministry invites observations on 
the draft regulations These should be sent to S 
St. James's Square. London, 5 


Rise in Population in Britain 

THe Quart rly Return ot the Registrar Creme ral tor 
the fourth quarter of L960) gives the provisional 
figures for that vear Births. at 783,000, were 32,000 
up on the previous year and 118.000 higher than in 
1955. since when the figure has been ste adily rising 
The erude birth-rate at 17-1 per thousand was the 
highest since 1948, and the figures will present con 
siderable problems for educational planners later in the 
1960's. Infant mortality, at 21-7 per 1.000, ix the low 
est on record, and the nineteen-fifties have seen a fall 
in this index of one-third. Neo natal mortality and 
peri natal mortality have also fallen The « ontinued 
rise in births is an interesting phenomenon, and it 
will be necessary to await the de tailed statistics to 
see whether the rise implies an inerease in family 
size or merely a shift m= timing The population 
projections which are a feature of the Quart rly Return 
have been modified to take account of the rising 
number of births, and imply an merease in the 
population by 10 millions to 56 millions by the end 
of the century 


Water Research 

RECENT issues of the periodical » iblished by the 
Water Research Association contain articles sult 
veying two widely different subjects of interest to all 
concerned with the provision of public water sup 
plies It is well known that water supplies containing 
undue concentrations of nitrate are dangerous to 
infants because of a reaction between the nitrate 
and hemoglobin in the blood. It ts clear from the 
article in Water Research News (No. 10) that con 
siderable research is required before the mechanism 
of this reaction can be fully understood. It does not 
appear likely that the nitrate can oxidize the haemo 
vlobin directly, and it is suggested that its effect ts 
due to blocking of an enzyme system No. Il of 
Water Research News is devoted largely to a discussion 
of the mechanism of the coagulation process, which 
is of fundamental importance in the production of 
clear water supplies. In this case the article contains 
an account of the results of research work, and is 
primarily cones rned with the effeet of pH value on 
coagulation by aluminium sulphate; if 1s a summary 
of fuller technical papers on the subject 


The American Type Culture Collection 

Tue American Type Culture Collection, Washing 
ton. D.C., has been given @ grant of 865.500 dollars 
by the National Science Foundation towards the 
construction of a new building to house its collec 
tion ot mIcro-OTZanisiiis used in research and 
teaching. The Collection at present includes more 
than 5,000 strains of bacteria, yeasts, moulds, algae. 
protozoa and animal, plant and bacterial viruses 
These materials, besides being of great importance 
for biological, medical. agricultural and industrial 
research and for training of personne! in the biological 
and medical sciences, also serve as standards for 
comparison with micro-organisms isolated from 
natural sources, and are employ ed for the assay and 
production of drugs, enzymes and other chemicals 
During 1960, more than 12.000 eultures were dis- 
tributed to various institutions. The new building. 
which, according to preliminary plans, will be of 


i 
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about 30,000 sq. ft.. will provid 
about sixty people, including scientists, technicians, 
research assistants, ete. The estimated cost of the 
new building is 1.046.000 dollars. The Collection has 
received a grant of 90,278 dollars from the Nationa! 
Institutes of Health, and. 150.000 


dollars has been raised from private industry 


in addition, about 


Co-operation between University and Industry in 
Manchester 


THe Manchester 
lished am 1944 
University of Manchester and the Manchester Cham 
ber of Commerce, now regards its most useful function 
as the extension of direct with firms, 
those and firms 
hich che pena On and technology 


Jomt Research Council, estab 


as & co-operative effort between the 


eontact local 
medium-sized 


As a basi 


particularly small 
for the NOCOSSaPry liaison work the Council has pub 
lished two booklets One of these is entitled A; 
fecount of Some of the Scientific and Technological 
Facilities which Manchester University and th 
Manchester Colle ge of Nerence and Technology can offe: 
to Industry, and includes an indication of some of the 
work carried out by the different depart 

ments (Pp. 19 Manchester Manchester Jot 
Research Couneil, 1960) The other booklet is 
entitled Sources of Scventefie and Technical Information 
feailable to Local Industry (Pp. 21. Manchester 

Manchester Joint Research Couneil, 1960). This 
appears to be less satisfactory than the first booklet 

while there is a list of the research establishments of 
the Department of Scientific and Industrial Research, 
and of the Research Associations, and a list of some 
organizations which will name consultant experts in 


research 


particular fields. publications are not covered, and 
under library services the only references are to the 
Manchester Technical Library and to Aslib 


Journal of Atherosclerosis Research 


ATHEROSCLEROSIS is being studied 
workers in a wide diversity of fields, and the results of 
their studies are appearing in many different journals 
To try to co-ordinate publicetions on the disease, a 


nowadays by 


new journal has been started (./. Atherosclerosis Res.. 
Amsterdam, bi-monthly. 


The editorial board contains members from 


Elsevier. price £6 5s. a 
vear) 
more than a dozen countries, and the journal will 
contain review articles, research reports and short 
communications -usually in the English language 
Communications on subjeets telated to atherosclerosis 
(for example, thrombosis) will also be accepted. The 
tirst. part (January February 1961) includes a review 
on morphological aspects of the disease by Prof. I 
Crawford, and one on the thyroid and atherosclerosis 
by Dr. G. S. Boyd. Manuscripts may be sent to the 
editorial secretary. Dr. F. P. Woodford, Witte Singe! 
36. Levden. The Netherlands. or to anv 
the editorial board 


member of 


Life-History of the Green-veined Orchid 
THE 
brought out bv the continuous efforts of a schoolboy. 


vast field of work for amateur naturalists is 


J. F. H. Doulton, over the past three years, In the 
Report of the Rugby School Natural History Society 
for 1960 (Pp. 16. (94th issue). Rugby: George Over, 
Ltd., 1961). Doulton investigated the life-history 
of the green veined orchid, Orchis morro. A quadrat 
was marked out, and, each year, all the plants of 
0). morio were marked on a map. together with a note 
of whether they were producing leaf or flowers It 
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working space for 


s hoped to continue this work in the future to trace 
the life-histories of individual plants over a number 
of years, but it is already possible to draw tentative 
sequence of leaf and flower 
The general conclusions are that plants 


conclusions about the 
production 
which have flowered do not 
the first or 
more likely to die after flowering than after being in 
leaf; thei 
likely to flower in their first yvear than in subsequent 
Several additional points must be taken into 
when these First, it is 
difficult in many cases to be sure that the investigator 


do so again, at least in 


second vear after flowering; they are 


averayve life is four vears; they are less 


account results. 
is following the same plant over several years because 
plants may come up in slightly different places, and 
the place taken by another 
Secondly. there are five cases in which a plant has 
vear; and it is 


of one plant may be 


apparently remained dormant for a 
possible that this behaviour Tray be more widespread, 
im whic h Case some of the above cone lisions hey need 
modifying. Lastly, the refer 
plants producing CONSDICILOUS leaves or flowers and 


observations only to 
not to any previous year’s growth as mycorhizome 
Experiments on the removal of flower heads sugyest 
that removal of flower heads before 
makes it quite likely that the plant w ill flower ayain 
in the next two years 


seed can be set 


Primitive Rock-Shelter Art in Australia 


THERE is no doubt that interest in the Australian 
rock-shelter art is booming. Barely have notes on 
one publication been written before another is to 
hand. The Journal of the Royal Society of Western 
fustralia (43, Pt. 4, 1961), among other articles, 
contains an account by P. E. Playford of rock paint- 
ings in the West Kimberley region of Western Aus- 
tralia. The article is illustrated with six full-page 
reproductions of the paintings. The local tribes know 
of the painted localities, Dut, while in some cases they 
tell stories about them, they say that they are the 
work of aborigines long ago. The paintings them 
selves inelude erude figures of animals and human 
beings. frogs. serpents, lizards, emus, crocodiles anc 
kangaroos. The descriptive section of the article 
not only localities but attempts fo 
explain some of the groups in terms of the myths 
obtained by questioning the local inhabitants. The 
article is one which will be weleomed by all students 
interested in this ‘prehistoric’ vet not very ancient 
rock-shelter art of Australia. 


records also 


Termites and Coal Seams in Angola 


Ix England coal miners looking for outcrops often 
used to examine rabbit holes for signs of coal dust; a 
German firm of consulting engineers is seeking to 
assess Angola’s resources in brown coal by studying 
the ant-hills built up bv colonies of termites (Science 
Afrique. No. 22: October 1960). The theory is that 
termites prefer to build on lignite foundations and 
use the lignite as building material because its low- 
heat conductivity “keeps the house cool” They 
take the loeal light-coloured clay only as an outer 
covering to reflect away the heat of the sun If the 
theory should prove to be sound. Angola with its 
countless termite hills may have big deposits of lignite. 
The nearest hard-coal mines are more than 500 miles 
away in Rhodesia, and locomotives on the country’s 
railways still use wood as fuel. The assumption is 
that this might, with advantage, be replaced by 
briquettes made from brown coal. 
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Geology of British Borneo 

AN important monograph on The Geology of 
Brunei and the Western J’art of North 
Lorneo has recently been published by the Govern 
ment Printer in Sarawak, sponsored by the Direc 
torate of Surveys the 
discovery of the Miri oilfield in 1910, very large sums 
have been spent by the Royal Dutch Shell Group in 
geological explorations throughout British Borneo, 
culminating in an expenditure of close on £20 million 
in the decade 1949 58. The geology of the territories, 
no greater in size than England and Wales, is thir 


Sarawak, 


Overseas Ceological Since 


known in considerable detail \ Government Geo 
logical Survey was established in 1949, to which the 
reports of the oil companies were at once made 
available; and it is a reflexion of the happy relation 
ships between Government and industry that this 


official monograph has been compiled by Dr. P. 
Liechti, of “Shell, in association with Dr. F. W 
Roe and Dr. N.S. Haile, of the Geological Survey 
The accompanying tectonic map (1: 1,000,000) and 
(1: 500,000) have been excellently 


geological maps 
Congratulations 


colour-printed in the Netherlands 
are due to the authors, to their parent organizations. 
and to the Government Vrinter in Kuching for the 
production of a lucid description of a region of out 
standing geological interest (Bulletin 3. Vol. 1 (Text 

Pp. xvii+ 360+ 73 plates. Vol. 2 (Portfolio). Table 
of Rock Stratigraphic Colummar Sections Tectoni 
Map Kuching. Government Printing 
Offices London: Overseas Geological Surveys.) 1960 
21 Malayan dollars; 498 


Sarawak 
the two volumes) 


Beit Memorial Fellowships 

Tue Trustees of the Beit Memorial Fellowships for 
Medical Research, in their report, that 
Prof. Alexander Haddow has been elected a member 
of the Advisory Board. The following elections have 
also made Junior Fellowships, to 8S. P. R 
to investigate the properties and localization of 
certain enzymes associated with the active transport 
of ions across cellular membranes in nervous tissue, 
at the Department of Biochemistry, University of 
Oxford; Dr. R. Laverty, to investigate the action of 
catechol-amines in the and sym 


announce 


been 


> 
Lone, 


drugs on central 
pathetic nervous systems, at the Agcicultural Research 
Council's Institute for Animal Physiology, Babrahar ; 
Dr. Ruth F. Itzhaki, to the radio 
sensitivity of deoxyribonu leoprotem under various 
view of explaining the action of 


investigate 


conditions with the 
radiation on malignant tissues, at the Department ot 
Radiotherapeutics, University of Cambridge; C.W.F 
McClare, to investigate transfer in nuclei 
acids, at the Department of Radiotherapeuties. 
University of Cambridge; S. 8. Hayreh, to investigate 


energy 


experimentally the pathogenesis of papilloedema, at 
the Institute of Ophthalmology, London Fourth 
Fellowship, to Margarethe M. A. Holzbauer 
Sharman, to enable her to investigations 
into the mechanisms involved in the increase in the 


year 
econtimue 


secretion of aldosterone following ha morrhage 


American Academy of Arts and Sciences: 
Grants-in-aid 


GRANTS-IN-AID, ranging between 500 dollars and 
1.500 dollars, are available from funds administered 
by the American Academy of Arts and Sciences for 
research in any recognized scientific field, ineluding 
mathematics, physies, biology and the social sciences 
received before September l 


Applications must be 
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In general, appli 
rather than from 
this is not an 
given for 


for grants to be made in October 
individual serentists 
favoured. although 

Support is not 


cations from 
institutions are 
inflexible policy. 
ork aimed primarily at fultilling the 
of an Further imformation 
application forms can be obtained from the American 
\cademy of Arts and Sciences, Committees on 
Research Funds, 280 Newton Street Brookline 
Station 46, Boston, Mass 


usually 
requirements 


academic degree. and 


Lederle Medical Faculty Awards 


Tue Lederle Laboratories Division of the 
Cvanamid Company is making available a muamber of 
which will with the 
These awards are intended 

share in all departmental 


American 


medical faculty awards begin 
academic year 1962-63 

only for individuals who 
responsibilities, particularly in the teaching of under 
graduate medical students. They are not intended 
to be research fellowships, or for the support of 
individuals whose only or major function and interest 
is in the conduct or supervision of research activities 
\lso, these awards are not intended for assistance of 
postgraduate 


research departments or divisions of 


medical schools. The awards are primarily intended 
to assist medical schools in providing for their major 
clinical disciplines individuals who, having demon 
strated ability and interest im teaching and research 
vill devote their major efforts to the teaching of 
clinical medicine with the integrating the 
knowledge and principles of the biological 


view ofl 


as applied to man Further information can be 
»btained from the Lederle Medical Faculty Awards 
Office of the Secretary. Pearl River, New York 


Graduate Course in Electrical Machines 
orvamzing a 


THe University of Birmingham is 
from 


yvraduate lasting twelve months as 
October 1, on “Electrical Machines”. The 
available to honours graduates in electrical engimerr 
ing who have, preferably, had a year or two of 
The 
svllabus for the course consists of five major sections : 
(2) analysis 


course, 
Is 


experience outside the universit,s 


(1) electromechanical energy conversion ; 
of rotating machines ; (3) mathematical techniques ; 
4) wither electrical properties of materials, or elec 
tronic computers (analogue and digital); (5) auto 
matie control systems. The fee for this course will 
be £81. Further information can be obtained from 
the Graduate Course Supervisor, Electrical Engi 
eoring Department, the University, 


Birmingham 15. 


The Tenth International Botanical Congress, Edin- 

burgh, 1964 

(\r a meeting of the ninth International Botanica 
(Congress in Montreal in 1959 it was suggested that 
the tenth Congress might be held in the United 
Kingdom in 1964. On the recommendation of the 
British National Committee for Biology, the Roya! 
Society of London on behalf of all host organizations 
suggested that the tenth International Botanica! 
Congress should be held in Edinburgh during August 
3-12, 1964. invited from: 
universities, research institutes and biological societies 
to a meeting in the Senate Hall of the Old Colleg 


Representat ives were 


Edinburgh, on March 22, 1961. Prof. H. Godwin, of 
the University of Cambridge, has been elected 
president of the Congress. Joint secretaries of the 


Executive Committee. which is to be concerned wit! 


it 
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the preparation and planning of the Congress, will be 
Prof. G. E Foggy, Department of Botany, Westtield 
College, Hampstead, London, N.W.3, and Dr. A. J 
Brook, Department of Botany, University of Edin- 
burgh, at the Royal Botanic Garden, Edinburgh 3 


The Night Sky in June 


New moon June 
and full moon on June 28d. 12h 
conjunctions with the Moon take place 
ISh.. Saturn 3° S.; June 3d. O6h.. Jupiter 3° S.; 
June 9d. O9h.. Venus N.; June 10h., Mars 
2 N.: June ISd. 20h... Regulus 0-5° N.; June 30d 
Saturn 3° S.:; June 30d. 12h... Jupiter 3° 
these conjunctions with the Moon. 
with Regulus on June 27d 

Mercury is an evening star, 
davs of the 
west after sunset; later im the month it Is too 


OSh. Lim. v.t- 
The following 
June 2d 


eceurs on 


In addition to 
Mars is in conjunction 
OSh.. Mars being N 
visible during the first few month low 
n the 
close to the Sun for observation 
rising at 2h. ldm.. th and th 
15 and 30, respectively. Its stellar magnitude 
4-0; the visible portion of the appar 
from 0-379 to 0-555 during the 
the Earth 
Mars Is an evening star. 
less 
June 15 
and 2th. 40m 
It is in Capri 
stellar magnitude on June 15 is 2-2 
from the Earth on that date is 400 


Venus is a morning 


<tar. 50m 25m., on 
June 
m June 15 is 
ent disk increases 


and its distance from 


from 51 to 73 million miles 


month. InCcreascs 


but conditions for observation are becoming 
favourable. It sets at 23h. 30m. on 
lupiter rises at 23h. 40m., 22h. 45m 
m June 1, 15 and 30. respectively. 
ornus; ts 


and its distance 


million miles. Saturn rises at 23h. 20m.. 22h. 20m 
and 2th. 15m. at the beginning. middle and end of 
the month, respectively It is near the border of 


Sagittarius and Capricornus; its stellar magnitude on 


June 15 is + 0-5 and its distance from the Earth is 
850 million miles. There is one occultation of a star 
brighter than magnitude 6 visible at 


Tune 3d. Th. 42-2m.. Cap 


Greenwich : 


The 


reappearance 


summer solstice occurs on June 21d. 16h 
Announcements 
Mr. M. J. director of the Royal Air 


craft. Establishment. Farnborough, has been awarded 
the Hopkins Prize of the Cambridge Philosophical 
The 


Prize has been awarded every three vears since 1867 


Society for his contributions to fluid mechanics 


for work in mathematical physical or related tields ; 
the present award relates to the period 1957. 60 and 


ix of the value of £200 


Mr. A. editor of British Com 
and Electronics, appointed 
honorary secretary of the Television Society im 
suecession to Mr. Geoffrey Parr, who has been elected 
fellowship of the Society in 
recognition of his the past fifteen 
Mr. Parr will continue to edit the Society's 


munications been 


to an honorary life 


services during 
vears 
Journal 
A sUMMER school in quantum chemistry is being 
organized by Prof. C. A. Coulson and the Delegacy for 
Extra-mural Studies at St. Antony’s College, Univer 


sity of Oxford, during September 9-23. Further 
nformation can be obtained from the Secretary. 
Extra-mural Delegaey, Rawley House, Wellington 


Square, Oxford 

‘Tue Institution of Engineering Inspection and the 
Society of Non-Destructive Examination are jointly 
organizing a conference at Oxford during September 
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5-%. Further information can be obtained from the 
Oxford Conference Secretariat, Institution of Engin 
nspection, 616 Buildings, Trafalyan 


W.C.2 


\ CONFERENCE is to lx 
University of Southampton and the Timber Develop 
ment Association on ‘Timber Engineering”, at the 
University of Southampton, during September 18-23 
Further information can be obtained from Dr. H.G 
Allen, Department of Civil Engineering, University 
ofS muthampton 


eermy Cirand 


Square, London, 


organized jointly by the 


A SYMPOSIUM on North Atlantie then 


history is being arranged under the sponsorship o! 


biota and 


the NATO Advanced Study Institutes Programm: 
and will be held in Reykjavik during the first two 
weeks of August Further iuformation can be 


obtained from Dr. Askell Love, Institut Botanique 
de [Université de Montréal, 4101 est, rue Sherbrooke 
Montreal 

Ture Netherlands University Foundation for Inter 


national Co-operation is organizing & summer schoo! 


in science, which will be devoted to “Fundame ntul 
Problems in Statistical Mechanics”, at Breukelen, 
The Netherlands, during August 16. Further 


information can be obtained from the Registrar. 
Netherlands University Foundation for Internationa! 
Molenstraat. The Hague, The 


Co-operation, 27 


Netherlands 


symposium on “Photorultiplier Tubs Applica 
tions” is to be held at E.M.I. House, Manchestet 
Square, London, W.1, during September 13 15 The 
svVinposium 1s being organized for the exchange ot 
information on the application of photomultiplier 
variety of scientifie and industria! 
Eleetronies, Ltd \ small nominal 
charged. Further information can be 
B. Johnson. Press Otheer. 
Middlesex 


tubes in a wide 
fields by 
fee will be 
obtaimed from Mr 


Eleetronics, Ltd... Hayes, 


A NEW series of publications, the frnual Review of 
{stronomy and Istrophysics, is being arranged by 
Annual Reviews, Ine.. Palo Alto, California The 
first volume will appear in the autumn of 1963, under 
the editorship of Dr. Leo ¢ toldberg, Higgins protessor 


of astronomy. Harvard University 


TRANSLATIONS into English of the Russian optics 
journal, Optika i Spektroskopiya, 
arranged by the Optical 
Special terms have been arranged for 


and 
have 
(America. 
societies wishing to join the translation scheme and 
Further information can 


spectroscopy 


been Society oft 


non-members and libraries. 


be obtained from the Assistant Secretary. Os 
1155 16th Street. N.W., Washington 6, D.C. 
Vor. 4. Part 5. of Scientific Institutions and 


Scientists in Latin America, issued by the United 
Nations Educational, Scientific and Cultural Organiza 
tion, Montevideo, information received 
during the printing of the three former volumes, to 
which it is an appendix (Pp. i+ 707-767. Monts 
Centro de Co-operacion eientifiea 
1960) 


contains 


U nese oO: 
America 


video 


para Latina, 


Hircer AND Warts. Lrp., announce that Wray 
(Optical Works), Ltd., have come into association 
with them. Mr. A. W. Smith, a former president 
of the Scientific Instrument Manufacturers’ Associa 
tion. and chairman of its Education Committee, t= 
continuing as managing director of Wray (Optical 
Works), Ltd. 


5 
i, 
¥ 
: 
: 
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MAN AND 


SYMPOSIUM. arranged jointly by the London 


LA Branches of the Institute of Biology. the Rovel 
Institute of Chemistry. and the Institute of Physics 
and the Physical Society, was held on March 15 
at the Senate House. University of London. The 
general title was The Soil: Problems raised by 
its Use and Misuse and the seven Thain speake rs 


dealt with this question from the different points of 

Otten 
carefully 
unrelated 


biologiste, 
this 


becomes inh 


view of chemists and physicists 

kind, no matter how 

effect a 
On this occasion the different contributions 

clearly interrelated, contributed 

the understanding of the others 

The first speaker was Sir John Russell. who spoke 


Nature left it Man's Use and Misuse 


has, in working life as a 


meeting of 
planned, series of 
papers 
were 


and each 


h to 


Soil “as 
John 
scientist of more than sixty contributed more 
to our knowledge of the soil than any other person 


on 


sur an active soil 


years 


He has always taken a broad view of the subject. 
and although he started as a chemist much of his 
vork has elucidated problems ot soil biology On 


this occasion his paper did much to draw together 
the themes of the subsequent speakers, He showed 
how the equilibrium of a natural soil is upset by 
cultivation, and how a new may be 
Man may destroy the soil, but he may also 
prevent this destruction. Perhaps the most serious 
problem facing mankind to-day is whether research 
will be continued and applied in under-developed 
countries, self-governing, so that the fertility 
of their soils can be maintained 
Mr. E. Crompton next spoke on 


equilibrium 
reached. 


now 


“Soil Formation’. 


He described the five soil-forming factors—parent 
material, climate, organisms, relief and time—-and 
described how they combine to condition certain 


physical. chemical and biological processes occurring 
in the The processes, which are the imme- 
diate mechanisms producing profile differentiation, 
he summarized weathering. 
These processes 


soil itself 


aS erosion deposition, 
translocation and the organic cycle 


nay produce many combinations, reflecting the 

yveographical variety of the soil-forming factors 
Physical Properties of Soil” was the title of the 

paper by Dr. H. L. Penman. He showed that soil 


physies has three aspects, for the emphasis of a 
technical problem may fall on the soil as a particulate 
syatem, 


as a svatemn, or 


Particle 


porous as @& quasi-homo 


veneous svstem problems “rise in 


veathering of soil, in clay mineralogy. in. studies 
of soil structure. Pore-space problems are very 
mnportant, for the biotic prart of the soil needs liv 
space. with water laid on, and some degree of air 


conditioning. In thermal stuclies, soil may be treated 


aw. homogene ous However, ultimate explanations 
must go back to a study of partiels properties, pore 
prope rties or both together 

Dr. G. W. Cooke spoke on 
of Soil Fertility and Crop Production” 
soil fertility’ as the capacity of a soil to produce 
the crop cesired Fertility 
fertile enough to support a good forest may be so 
poor that farm crops fail on it. The term ‘fertility 
integrates physical and chemical factors that influence 
and 


Some Chemical Aspects 
He detined 


is not absolute, for a soil 


supphes of water, air nutrients to roots; mn 
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fertile soil must anchor plants 
factorily and be easy to cultivate and penetrate by 
Chemical aspects of fertility 
mainly with nutrient supples and reserves, but they 
also involve physical factors that affect root growth 
and penetration The essential 
trom are 


phosphorus 


addition, a satis 


roots concerned 


are 


nutrients obtained 
calcium, 
and sulphur (the 


nutrients) required In quantities of pounds or hundred 


soil potassium, nest, 


nitrogen, 
weights per acre, and the much smaller quantities 
of muicro-nutrments (from a few grams to a few ounces 


per acre are needed) boron. chlorine. cobalt. copper 


iron, manganese. molybdenum and = zine The 
rational use of different chemical fertilizers was 
indicated, and the importance of available or non 


Chemical analvsis 
of soils, and the relation of the results to agriculture. 
is still a subject requiring much research. 


available reserves was discussed 


The first primarily biological paper was on **The 


Interaction of Agricultural Practice and the Soil 
Fauna”, by Dr. K. Mellanby He stressed ow 
ignorance of the soil fauna. and the difficulties in 
studying it. No complete census of the soil fauna 
of any field exists. Where soil animals are pests 
and destroy CrOps, these forms have been more 


thoroughly studied, and successful control measures 
devised, but the effects of these control 
on the rest of the fauna are unknown. Soil animals 
are believed to affect soil structure, the breakdown 
of organic matter and its incorporation in the soil. 
but few accurate quantitative data exist Even 
earthworms, which often form more than 50 per 
cent of the total weight of the soil fauna, are animals 
the biology of which we still do not understand. 
Dr. S. D. Garrett spoke on “Farming Patterns 
and Soil-borne Diseases of Crops Crop rotation 
for the main method of eon- 
trolling soil-borne disease, as well as of controlling 
many insect pests and weeds. The 
rotation on the host specialization of 
Unfortunately many 
diseases are caused by fungi with long-lived resting 
bodies, and so complete control requires rotations 
of undue length. ‘Decoy crops’ and other methods 
may the 
rotation often 


measures 


has, centuries, been 


efficacy ot crop 
depends 
parasites. 


most soil-borne 


eliminate some of resting spores Crop 
cannot but 
may keep parasite populations down to an acceptable 
level. Modifications of crop husbandry can prevent 
parasites from causing? serious erop losses. 
The last paper, by Mr. G. V. Jacks, 


Climate and Erosion He showed that 


alone eliminate a pest, 


Was On 
four main 


factors determine the amount of man-accelerated 
soil erosion These are land utilization, relief, 
erodibility of the soil. and the intensity of rain o1 
force of wind. Land utilization is the only one of 


these factors controlled by man; it ts also the most 
important, for natural erosion is generally important 
only in regions so arid that few crops could be grown 
The 
a complete plant cover in seasons when rain or wind 
hen 
this is done, the danger of erosion can be greatly 
decreased, and fertility restored in land already 
affected by 


importance of devising means of maintaining 


would be likely to cause erosion was stressed 


erosion 


KENNETH 


seriously 
MELLANBY 


= 
O 
: 
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SOLAR 


in degrading 


considerable 


YHILE the role of the atraospher 
/ 
optical images has received 


attention in respect of night-time Observations, the 
question of day-time seeing has been almost con 
plete lv ignore In both cases ts rature inhomeo 
eeneities cause the damage, though diurnal heating 
f the lower atmosphere results in conditions much 
vorse by day than bv night. Largely with the aim 
ff stimulating interest m aé subject of extreme 
mportance to the selection of solar observatory sites 
ind the design of solar telescopes, the Consigheo 


the 
lettronica e Nuclear 


Nazionale celle Ricerche. vith rat 


the Rassegna Internazionale | 
rganized a small sym “Solar Seeing” in 


Rome, duri 


on 
¢ February 20-25 

In his opening address, Prof. M. G J. Minnaert 
Astronomical Observatory. Utrecht) differentiate d 
the dancing and scintillation (or 
variat d review d 
there is little 


blurring. 
on) of stellar 


he tween 
imtensity images, 
measurements of them In general, 
correlation between seintillation and bhirring because 
the 
inhomogeneities only, whereas blurring and dancing 
ean originate any where in the light path The very 
few observations of stellar scintillation in the day- 
tire tel that this is at most a factor of 
1-5 2 stronger than at night. confirming its origin 
in the high atmosphere where « hanges due to diurnal 
heating are relatively small. Prof. Minnaert re ferred 
to the the limb on the solar image, 
pointing out that if the disturbed atmospheric layer 
is localized and if the direction of wave motion is 
parallel to the wind, a combination of the apparent 
velocity along the limb with that of shadows on the 
obj ctive seen through a focal plane slit can give the 

As the subsequent con- 


former results from the focusing effeet of distant 


have sugg 


waviness of 


layer height and velocity. 
troversial discussion demonstrated, a clear descrip- 
tion of the phenomenon of limb waviness 1s as yet 
lacking. and its causes are still uncertain. 

Prof. K. O. Kiepenheuer (Fraunhofer Institute, 
Freiburg) deseribed conditions at a wide 
number of sites in Europe. Wendelstein (1.840 m.), 
the highest mountain peak in its neighbourhood, has 
the best seeing conditions known in Germany, 
particularly with high-pressure systems, low wind 
velocities and snow-covered ground; but the total 
amount of sunshine is small. At Kanzelhéhe (1,560 
m. and 1.900 m.), on a mountain covered with green 
woods, seeing 18 good only for a brief period in the 
morning, and possibly late afternoon, though it 
remains good longer at the greater height. Here, 
seeing is better in high-pressure conditions. At 
Zugspitze (3.000 the seeing is good unless the 
wind is too strong. Freiburg, in the Rhine Valley, 
and Schauinsland (1,200 m.), nearby in the Black 
Forest, can differ greatly in seeing, but not pre- 
ferentially. With easterly winds, seeing is bad 
presumably because the trees cause turbulence, while 
with westerly winds a turbulent ‘Fern wind’ descends 
from the Vosges mountains, causing bad seeing. 
However, very good seeing is again associated with 
high-pressure systems. At Lake Locarno (500 m.), 
the seeing improves continuously until early after- 
noon, being best when there is a general westerly 
wind, the nearby mountains funnelling it northwards 


seeing 


TOO, 


m.), 
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over the Lake towards the observatory. Condition 
deteriorate as the wind stops At Anacapri (160 1m 
seeing is good only in the morning and with wind 


from the sea. lasting longer in winter than in surmmer 
With off-shore win is from the Apr rirairne Mountains 
seeing conditions are bad In summary, Prot 
Kiepenheuer stated that sea breezes bring good 
seeing. siroceos bring bad seeing. In general, high 
pressure tems are superior to low-pre 
presumably because with the former there Is au 
slowly descending, while with the latter there is 
ascending air which has moved in over the heated 
ground During summer, an increase of 10 om. in 
the height of the observatory above the gro ind can 
bring 2-3 mor hours of good soeing. 

Dr. G. E. Moreton (Lockheed Solar Observatory 


3urbank), too, re ports l general correlations of seeing 
the Lockheed 


open over 


‘ onditions at 
(S00 m 


meteorological 
The 


ing a wood 


with 
Observatory. 
head and has 
a hill and catches 
generally good with inversion layers and 
with high inversion layers At the Pie-du-Midi, Dr 
J. Résch (Observatoire du Pic-du-Midi, Bagnéres-ce 
Bigorre) found that good definition, though 
possibly little distortion, holds for an hour 
or so after sunrise. It is interesting that the time otf 
optimum differs for different 
clearly depending on the onset of turbulence associ 
ated with quite local heating. Miss Tor lli (Rome 
Observatory) outlined observations of seeing condi 
tions which indicate that in Rome image blurring ts 
least in summer, though on the contrary the waviness 
of the limb is least in spring, late autumn and early 
winter. Finally, Dr. R. G. Giovanelli (Common 
wealth Scientific and Industrial Research Organiza 
tion, Svdney) described results obtained by Dr. Bray 
and Mr. Loughhead near Sydney. Recording limb 
unsteadiness photoelectrically, they have found that 
on a day of good seeing there may be 50-200 occasions 
of good detinition, each lasting a few seconds. In 
these, the limb steadiness first improves very rapidly 
(in a few seconds or even less than a second), and 
afterwards deteriorates to a average value 
equally quickly; Dr. Priestley had suggested that this 
might possibly be correlated with a similar inter 
mittaney in temperature fluctuations in the lower 
atmosphere, due to convective plumes, the rising air 
in which shows inhomogeneities of the order of 1 deg 
C., the air between the plumes being uniform to better 
than 0-1 deg. C. 

The design of solar telescopes to avoid internal 
seeing problems has interested a number of astrono 
mers in recent years. Distinction may be mad 
between long focal-length telescopes and short focal 
where there is strong heating 
near the prime focus. In both cases, however, the 
height above the ground is important. Prof. D. H 
Menzel (Harvard College Observatory) described the 
precautions being taken at the National Observatory. 
Kitt Peak, by water-jacketing the tower telescope 
so as to obtain homogeneous air in the long light-path 
within the instrument. As an aid to deciding the 
height of the tower, preliminary observations had 
been made on the temperature fluctuations at various 


Observatory 


en floor with gaps, overhang 


up-slope breezes. Definition ts 


low poor 


has 
with a 


instruments, 


seeing 


more 


length instruments 


x 
\ 
A 
a 
4 
‘ 
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: 
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} nth } \7 nm the be ise Of moments of eX th 
at ) ‘ } eme onitor, which i ) i tl 
mead in mits, and the electro: brine } reat 
} rf t | t! il exp il to be redue ! 
yore raat nSvadnev of ! f the solar limb ha il i 
produced in ht b ut Brav and Mr Louuhhe wi to obta ong othe 
hit ib Dr. Cibo n root thou sequences Of observation britile 
n i 1 falling off ponent iall hile a second device ce oped | Dr. Ramsay and 
he first 20 ft th a seale-height of about 11 { Mr. Kobler is ready for field trials on stellar ima 
‘ head Ltoft ht th ight modification can b i it | ling 
the a of th in piaton photo graph at movements of greatest gran nt t Dr. Résel 
M tert in th rer t} of ain ition ha been expermenti vith 
es near f this instru nt exy rding the wn it Huctiuatior 
to suntligt ling the prime foeus, seems pinhole is scanned rapidly across tl 
» have t {eo pole i em at the best of times ul sho 
no mediately outside the telescope gnificant differences duc to seeing 
Prot. K pent we! ho lat lel of a new photo Photogr phis have been obtamed > Prof (. 
} ograph. to be made by Zeiss (Oberkochen). with Wlerick (Observatoire de Meudon, Pa nd Dy 
10 from the ind Chis instru Rosch and Mile. Dupre on muclear enuilsio vith a 
ent ix also to be mounted in the open. but a special mand electrons ospeed 
is a pl t eparat vind shield surround spproximately times that of normal photography 
the telescope tube lo reduce heatime, th sui} has already been used to obtain L photo 
porting tower to be faced ith white til the graphs of double stars and planet vhile high-resol 
heat reflectance of hich isr prrite ilv extremely high tion solar =} ctra have been photographed in i s that 
\ rather different approach to telescope design is th OL see. There is little doubt that combined witl 
Pie-du-Midi instrument. where Dr. J. Résch seeing monitor, the electronic camera will yield sp 
is the telescope tube projecting well through the showmg the full angular resolution of the telescope 
t of a dome, the slit being sealed to prevent tl \ group of papers on meteorological aspects of 
ixing of internal and external air Whatever be turbulence left one with the feelmg that the associa 
hee relative merits of t he If is tion bet solar and turh il has be 
ear that. bv bold but careful planning. considerabl viven much too little attention; the field is wide 
progress has been made in reducing or eliminating open for exploration. This was the general feeling 
nternal seeing problems Moreover. it was welcorm: of participants also, who at the final session passed 
to hear from Prof. Menzel that proper thermal insula the following resolution Phe nembers of the 
tion of the large Sacramento Peak spectrograph had = symposium are con, inced of the necessity for more 
enabled it to vield definition as good as that of the extensive research on seeing problems, particularly 
culm spectrograph with the view of application to tl selection of 


i 
Whatever mprovements are ground basecl observatory sites; and therefore recor unend that 


observations will almost cert tinly remain limited by basic studies be made of the opti +] pr ypertics of the 
tmospheri ecing condition Two devices to assist itrnosphere R. G. GIovANELLI 


TROPICAL ECOLOGY IN INDIA 


SYMPOSII M on Keolovieal Problems in the the forest ecosystem mud recomm the lise of 
i Prop vas held at Allahabad during February The Forest Ecosystem Proforma published by the 


3-5. under the auspices of the Nati mal Academy ot International Society for ul for use 
Science Ircti Che meetings wet ttended by more by the scientists in ecological studies and the applica 
han one hundred scientists from all parts of the tion of the data to agriculture, forest: soil and 

mtry 1) VS. Randhawa iwe-presiddent of th water conservation, desert mmmobilization flood 


Indian Couneil of Agr ilture!l Research. New Delhi control, land use planning and wild li onservat Lol 


dd th post in } openmge ad et 
{ pene tressed th mportance of ecologiea Forty-five papers were contributed to the svi 
hou leveloy nt pr ts that tl 
Tred } t n in hand for the The paper by Sir Harry Champion on tropica 
proper rves ile nt wid explomation ot ecolo cal problems and by H Davis er 
natural plant th of th ountt mel for t} } number of those pre n Prof. N. R. Dha 
ea in th lnetion of food, fodder, fuel and on tl value ot n and phosphoru 
rt eT Inclian soils. Interestimg papers were p ntedd on the 
Dr. GS. Pu irector of the Central Botanical following subjects: tropical soils by Dr. G. S. Pur 
Laboratory ho had organized th and K. Lakshminaravanan: fish ecol S.M 
yrnposiur pomted out the progress so far deou Das and D. B. Saxena; arid zones by Sri S. K. Jain 
Indian ecolo und the need fo co-ordinated 1 relationships between habitat conditions and genor 
arch pt me i > cal stuclies im the tropes by Dr. R. P. Patil: distribution of p nnial plants 
He emphasized that the vegetation and animal life in by Dr. J. K. Choudhury; soils of Madhya Pradesh 
the tropics raised problems entirely peculiar to thes by Dr. S.C. Pandeva;: grasslands by Dr. Raman 


tie eondition He explamed the coneept ot mangroves by Sri S.S Sidhu: ecological problems in 
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Sri M. K. Wi Is) jel 
S. Mehrotra humid tropics by B.S 
LK. P.Simgh: sal leat er by Sri N. K. Jair 
! ! wl 
rkit on the region, part I 
in ecol hould undertake ¢ 
ip th mm our know ledge 
For ac] ing the purpose lesiral 
| 
yorous amd intemsive prowr me of 
vithave to obtaining data of practical and 
appheability to agriculture, fore yo and 
nad wild life conservation It felt thi 
Ecosystem P ya prepared and pub 


R 


whiel 


Is support 


THE WEST AFRICAN 


Rice Research 
iprin Sierra Leone 


sat ria, (ihamea, 


African 
dat Rok 
muir West Afri 


Station 


by the ft 


berritori 


Sierra Leone and Gambia It is now ten vears since 
a free grant from the United Kingdom under the 
Colonial 1h Ve lopment and Welfare \et enabled the 
existing experimental station of the Sierra Leone 
Department of Agriculture to be transformed into a 
major mter-territorial research station, end tive 


vs ana establish nt 
sturte ad 


it this vear will mark a further stage 


vears since completion of buildin 
enabled a full-scale research programme to bye 


It is hoped the im 


development and that the Station will attain the 
status of an independent institut 

Rice production and consumption is) expanding 
rapidly in West Africa, not only in Sierra Leone and 
wdjacent parts where it has long been the stapl 
food of the population but also in all other territories 


iltivation 


\frica is estimat 


resent 


ot 
the 


it ‘nt ¢ 


mor rece 


whole of West 


here 


produc tion mm 


to be about one and a half million tons of paddy pet 
annum, of which just more than a quarter of a 
million tons is produced in Sierra Leore In view 
of the important part that rice seems destined to 
play in the economy of West Africa as a major food 
crop and im efficient utilization of the land. all 
(iovernments gave suppert to the establishment of 
the Station, the basie policy of which is to carry out 
indamental research on rice as a crop under West 
African conditions, and to advise territorial Minis 


l application and 


elop 


tries, who remain responsible for loca 
extension work, on thei programmes of rice cle 


ment and production 


Phe main station at Rokupr, in addition to an area 
ot uplane for laboratory and farm 
buildings and iff quarters and for experimental 
work on upland rices, consists of a 66-acre swamp 
rice-farmn contiguous with the estuary of the Great 
Seareies River, from which it is irrigated by tidal 
flooding with fresh water throughout the owing 
In addition. the Station maintains small 
areas on other types of soil in different parts of Sierra 


which 


ree ntly 


built 1955. 


been s 


laboratories, 
and h 


f cabinets with controlled i 


Ihe 
jupped 


SseTics 


Leon 


are 


were Ith 


Well ¢ 


mented by 


ation and temperature for work on growth, an open 


sided greenhouse for pot-work with soils and eulture 
mec ta and a deep water tank for expr rimental work 
with floating and flood-resistant rices An au 


of the 


African varietal collection, which is 


conditioned building is provided for 


seed of the West 


storage 


NATURE 


be found of exten Phi 
ital ndment can be convenient 


A TO ar \pand the resu 
ot thi amet to ra needled 
for the propes co-operation with the 
Tn Lit nal Societ for ‘Troprea 
fornied ki het ifor ation onecerni this t 
ean be tained fro Dr. Puri general er 
arv. In rnational for Tropical Eeolo, 
Chatham Lines, Allahabad. The Forest Ecosysten 
/’ ma ean be obtained fre the Society price 


CE RESEARCH STATION 


itamed by the Station, the responsibilities of 
h also inelide the maintenance of mucleus prure 
stocks of established and recommended varieties 


Itiplication schemes of the contributing 


territories 
\t pre 


carrie cl 


West 


netural 


Africa 


water 


oft 
wide ri 
ot 


sent the cultivation 


is out under a ot 


conditions, from those coastal mangroy SWarips 


to the seasonal tlooding of riverain plains in the 
lower-rainfall areas Phere are extensive and wick 
spread areas, potentially useful for rice growing, at 
present rarache veloped The attention of the Station 


the ot 
plant im relation to its habitat and on the 
uit natural conditions, 


has thus been concentrated on mvVvestivation 


the 
produc tion of rice 


rice 
Varietics to 
tcogre ther with work on soils and the changes that occur 
therm conditions 


place during development 


in when modification of may take 


Selection from: local and introduced varieties of 
rice has given excellent results im the improvement 
of yields in the print, but the stage has been reached 


ances can only result from a breeding 
The 
the 
varieties 


when further ach 


programime which hybridization 


ime lice 


obieet of the ix 


pr 
provision of high-vi lding acceptable 


present prograninn 


rice 


for all the major West African habitats, includimy 
deep-tlooding areas and rain-fed uplands While 
consideration is given to factors such as disease 


resistance, straw-strength and milling quality, none 


of these at present is of such importance as to warrant 
specific breeding programunes, and they are considered 
merely as they retleet on vield Recent series of trials 


in various parts of West Africa indicate, however, 
that im ome areas effects of light and, possibly 
temperature are limiting in preventing existing 
established varieties from attaining their full pote ntiel, 


and a speecitic breeding progeamme for early maturing 


Varieties insensitive to photoperiod is being under 
taken In conjunction, physiological investigation 
have been started on the effeets of light and tempera 
ture on duration and vield 

Other phy iological work to date hi been | rely 


designed to prockuice useful technique s for the plant 


breeders Work on viabilitv and dormaney ha 
sulted ed storac at seed and speeding 
up the breeding programm While imvestigations 
into hydroponics and culture media have led to a 


method of clonal multipheation of considerable valus 
experimental use Work on milling quality 
particular with the us of parboils ig. the recommended 


iod in West Africa —has indicated 


ith in 


and accepted met} 


1 
by Dr 
arly In 
researc] 
immed 
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practice 
output 


established rilling 
anc 


nodifieation 

probably crease the 
! to an appres able extent 

during the 


efficiency 
commerce! 
] soils has been concentrated, 
On the hie an logy of 
ils; in particular, ‘oblema of 
tion im are where aters are 
Dhese 
rralleled by vi area soils in many 

if the world, is due to 


high eontent of their potentiality 


reclama 


line througho which are 


pose part ul probl 


sulphur at 
ierol drying 


etion on 


wid-development by 
search worl ha 
processes 

formulation of t: Clamation whi 
being test h field Mors 
has been pad to the change mi? 
these soils which are potentially highly 
rtile in their natural state 
and cultivated. 


present ecently, 


attention utrient 
tatus of 


when they are reclaimed 
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v being made into the relation 
] and soil 
oxidizing or reducing status of the 
poising by the and 


It is considered that thi 


Investigations are no 
ship between the rice plant 
particular the 

ul and its 

ric iron present. 
will lead to useful 
soils for their suitability for rice 
effect on then ot 


eonaditioms, mm 


balance of ferrous 
investiga 
the 


techniques in initial 


testing of growing. 
and for predicting the specitie 
modification of natural conditions 

ke pt ied ot 


practical recommendations, and an annual 


Contributing Governments are 
immeciat 
report of world-wide 
briefly the 
re reported more fully by contribut 


thin ten vears 


distribution is published to 


recofd work in progress; individual 
researches a ioms to 


technical journals It. is of note that w 


of its inception the Station has been able not only to 
play its part in the general economic development of 
West Africa but substantially to 
scientific knowledge of the world’s major food crop 


H. D. JorbDan 


also to contribute 


TECHNICAL EDUCATION IN WALES 


dealing with technical educa 


as surprismg for the boldness 


RECENT report 
Fy tion in Wales* i 
of its recomunendations for training within industry 
ambivalence about the re 
problems within its 


ae it is for its olution of 
educational and administrative 
Within a brief sixty pages it first reviews 
the history of technical Wales with 
eandid forme! then it 

irveys the great changes in industrial background. 


education in 
alnissions of shortcomings. 
The present pattern of technical education is next 


reviewed, under three main headings, of courses and 
apprent Ces, student 
apprentices Sismificant 
are noted from the rest of the British 
this way the report rapidly traverses the background 
o its termes of reference, which were In the light ot 


industrial pattern 


apprentices 
differences 


rammge tor craft 
wl graduate 
In 


change im the 
ider what educational 
to serve the best mterests of industry 


eonter porary 
n Wales, to 
hould be roach 

1 of those « mploved im it 

The fourth and final chapter of the 
the Central Advisory Council for Education 
the ¢ and recom 
endations, beyond the 
Wales. 
dis 
joins in the 
develop 


con provisions 


report ot 
ale 


embodies ‘ouncil’s observations 


some of which go well 
e1rcumstances ot 
contemporary 
thus 


commendation of 


particular needs and 
much 


and 


The report 

and 
customary 
k re le ase 


incorporates 
eussion exhortation, 
now such 
sandwich COUPRES, 
apprenticeship 
National 
standard 
Institute 
the 


Paper 


ents iis COUPTROCR, 


COUTRES, 


pore apprenticeship group 


traimimg schemes, a two-year Ordinary 


(‘ortifieate course. the mtroduection of lower 
and Giulds of London 


found in 


‘ irses for new City 
ideas to be 
the second White 


Technical kd eation 


approach for 


and 


teport 


eXamimations, other 
Crowther and 
Iietter Opport nities in 

fundamentally 
training in the United Kingdom is urged in the pro- 
posed establishment of a national craft apprenticeship 

tem, especially to meet the needs of firms 
which largely compose British mdustry, particularly 
n Wales. This would be administered by the State 


new industrial 


small 


Advisory mineil for Education 


* Ministry of Education: Central 
les 3. (In English and 
net 


Technical Education in Wales. Pp 


London: H.M. Stationery Offic 


through the Ministry of Education and a National 
Apprenticeship Council, trainmg being given from 
the age of sixteen years in apprentice tramimng centres 
The centres may or may not be attached to technical 
colle ges, and would he tinanced by an appre ntice ship 
levy on mdustry (though curiously this important 
mentioned in the final summary of 
reconunendat ions). This 
strong challenge to present Goverment policy, and te 
the existing Industrial Training Council but the 
report sees no other adequate way of meeting the 
compelling needs of the greatly increased age-groups 
1963 onwards, 


not 


pomt is 


proposal constitutes a 


16-19 years coming into industry from 
or of meeting the needs of smaller firmus 
With regard to advanced 
concludes that the overall provision 
the present demand, and urges that to avoid wasteful 


should be 


the report 


preativ outruns 
and inefficient. duplication these courses 
technical ros Treforest, New 
port, Wrexham. together with the Welsh 
College of Advanced Technology in Cardiff. The words 
refusal 


econtined to five colleg 


Swansea, 


here shown in italics illustrate the 
to grasp the essential ideas of the four-tier structure 
of technical education, with preferential eoncentra 
tion of advanced courses in the colleges of advanced 
technology. This ms re lated to its sore what despair 
view of the continued the Cardiff 
of which it presents a very partial preture im 
within four years 


existence of 
College, 
deed (it has 186 in sandwich course 
of its total 
and full-time enrolment-—not mentioned 
students compared with 732 stucle nts at the nivel 
sity College of North Staffordshire after 10 years ot 
existence, not to mention the former's large part-time 


andw h cours¢ 


ot 


designation out of a 


enrolment). 

The report suggests that all five colleges should be 
administered jointly by an admimistrative council 
which might be the technical sub-committee of the 
Welsh Joint Education Committee. Never was there 
a better example of the new Benthamism—the great 
est pacification of the local 
education authorities, and consequently, the strongest 
possible built-in deterrent to the emergence of con 
excellence at the College of Advanced 
Not surprisingly, the Couneil concludes 


greatest number of 


centrated 
Technology. 


174 
ay 
that } 
+} 
pa 
= 
“EE 
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that the proposal to = ‘k closer association of the 
latter college with the University is not inconsistent 
with the purposes of 1!e University. So little does 
it regard the Welsh Adv. need College in its own right, 
that it sees the link with the University as unquestion 
ably conferring status on technical studies in Wales, 
and that “A further and quite substantial advantage 
would be that a clearer and more easily recognisable 
line of demarcation than now exists could be drawn 
between the College of Advanced Technology and 


other technical colleges concerned with advanced 
courses”. Under the Administrative Council. or 
ma University governance, or both? What 


happens then to the new route m higher education 
complementary to that of the universities, and to 
the apex of the technical college system ? 

Instead of being doubled m size through bilingual 
publication, the report would have been better had it 


analysed more fully the consequences of its recom 
mendations, and also dealt with some important 
omissions. Notable among the latter are some of the 
basic reasons why less than 2 per cent of eligible 
Ordinary National Certificate candidates go on to 
courses for the Diploma in Technology, and less than 
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7 per cent to Higher National Diploma courses, Do 
the other colleges accept a contributory role to the 
higher colleges ? The resistance to change and 
support of new ventures, for example, by the schools 
and firms, are hinted at but not fully examined 
Nowhere does the report deal eandidly with the 
issues underlying “the delicate work of regionalisation 
of advanced courses . which as an independent 
bedy it ought to have done; it is not surprising 
already to find it reported that the Flintshire autho- 
rities are taking steps to protect their right to ad 
vanced courses. A more penetrating and critical 
examination on the educational and administrative 
sides, as was done on the apprenticeship side, would 
have greatly increased the value of the report. The 
Minister of Education commends the report as a 
good one, and hopes that many of the recommenda 
tions will be put into practice as soon as possible ; 
many, it may reasonably be hoped, but not some 
of its major ones, not at all before due consideration 
has been given to the report of the Committee of 
Enquiry into Higher Education, of which Lord 
Robbins is chairman. 
P. F. R. VENABLES 


ADDICTION-PRODUCING DRUGS 


N the eleventh report issued by the World Health 
Organization’s Expert Committee on Addiction 
producing Drugs* recommendations are given that 
the following substances should be subject to the 


provisions of the 1931 Convention in respect of 


addiction-producing drugs comparable to morphine: 
clonitazene, diapromide, diphenoxylate, etonitazene, 
hydromophinal, phenampromide and phenoperidine. 

Evidence concerned with two analgesic benzodiox- 
ane derivatives and ethoheptazine indicated that 
these compounds were not to be regarded as addiction- 
producing drugs. Exemption from the provisions of 
international control was recommended in favour 
of two preparations containing diphenoxylate, a 
new constipating agent, but the Committee was 
unable to support the request for exemption in 
favour of dextro-phenomorphan. 

The Committee was concerned with reports on the 
abuse of amphetamines and amphetamine-like sub 
stances contained in weight-reducing medicines, and 
emphasized the need for appropriate control measures 
on a national level to prevent such abuse. Attention 
was also directed to the need to watch closely the 

* World Health Organization: Technical Report No. 211. Expert 
‘ommittee on Addiction-producing Drugs—-Eleventh Report. Pp 


6. 1 Swiss franc: 1s. 9d.: 0.30 dollar. (Geneva: World Health 
‘irganization; London: H.M.S8.0.) 1961 


development of new psychically active compounds 
that might be abused by narcotie addicts, as has 
already occurred in the case of SPA((— )-1-dimethyl- 
amino-1,2-diphenylethane) in Japan. There is need 
for improvement in regard to the information given 
on the possibilities of addiction liability of new drugs, 
part icularly where analgesic and anti-cough properties 
are claimed. 

In response to an invitation from the Economic 
and Social Council, the Committee outlined the 
procedure by which the addiction-producing proper- 
ties of a drug are established; but a precise code of 
practices cannot be drawn up at the present time. 

The Committee was not of the opinion that there 
is at present any case for making Cannabis available 
for the extraction of antibiotic substances, and con- 
sidered that the prohibition or restriction of the 
medical use of this plant should continue to be 
recommended by the international organs concerned 

With regard to the treatment of drug addicts, the 
Committee was in favour of a proposal that addicts 
should be committed to the care of a medical panel, 
as is done in the case of mental patients in general. 
This measure is intended to ensure adequate and 
complete treatment, but not to replace penalties 
for violations of the law. 


CULTURAL SEQUENCES IN NORTH-WEST AMERICA 


N the past few years, evidence has been accumu- 

lating for a considerable variety in subsistence 
activities at an early date in North America. To 
the big-zgame hunters of the Plains have been added 
people who gathered seeds and plants and hunted 
small game in the Great Basin, and the archaic 
foragers of the East have proved to have begun 


earlier than we used to believe. The latest report* 
of Prof. L. 8. Cressman’s pioneer explorations in the 
north-western United States shows that vet another 


*Trans. Amer. Phil. Soc., N.S., 50, Part 10: Cultural Sequences at 
the Dalles, Oreqon—a Contribution to Pacific Northwest Prehistorn. 
Ky Prof. L. 8. Cressman, in collaboration with David L. Cole, Wilbu: 
A. Davis, Thomas M. Newman and Daniel J. Scheans, Pp, 108 
(Philadelphia: American Philosophical Society, 1960.) 3 dollars 
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way ot lite was followed by proopole vho settled at the 
strateg point where the ¢ mbia River passes 
through the Range on its westward 
In historic t thus Was a great redding centre and 
the Indian vere noted middle mer 

Phe construction of the Da Dd as the occa 
son ot ire) ure } ra ‘ wut 
Prof. Cressman. of the Univ Oregon 
t vor] fihe river \ good 
deal of the ¢ ‘lence } L been a ! pore 
i vor Pit inn ‘ tim hing 
recent time Phe clate based om a ¢ 
recliocarbor ul pole the lowest and 
Cressman considers that it could 
before this, the release of son mish ot 


water by the breaking of an ice dam had produced a 
fantastic fl wet thre he obliterat 
of the signs which could indicate an earlier occupation, 
although Cressmen produces some rather slender 


evidence that there might have heon one 


The succession simto three main divisions. dated 
by four carbon Ther an early one lasting 
until a few centuries after 6000 Bu . followed by a 
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transition lasting to about 4000 B.c., leadimeg to a late 
period covery protohustorin amd histori Tires 
Certam types of artefact are contined to the oarly 


period and others to the late, and thera are two other 


POUp Ss, me ot which clecreases am eariv mani 
i while 1) other ate one The 
period of greates nterest to readers outside North 
America the early one, to which antler amd bone 
arielaets, bolas stones, certaim types of projectile 
burims are confined The assemblage os 
interpreted as malicating a great exploitation of the 
run he of larve seavengsr birds 
the condor, ‘ with the bola unl the hunt my © 
iall animals and. to a lesser « nt. elk and deer; 


n short a dependence on the river ancl its imunedtiate 
nterest os the use of burin 
To eu ler andl bone, im exactly bu Way as 


was done at Prof. Grahame Clark's Meso hic site at 


Star Carr m Yorkshire at about the same time, 
though many of the resulting artefacts differ With 
the end of the early period not only the characteristic 


artefacts but also the urinal, bire and fish bones 
al entirely from the arehoeol wiecal record 
a loss which has not vet been satisfactorily explaimed 


H. S. 


TOTAL MAGNETIC FIELD MEASUREMENTS BETWEEN NEW 
ZEALAND AND ANTARCTICA 


By Dr. D. A. CHRISTOFFEL 


Geophysics Laboratory, University of British Columbia, Vancouver 


YOME results of a survey of the Earth's total 
te field between New Zealand and 


Antarctica are presented im t} article No 


tic survey of this area has previo been 
made 

\ proton magnetometer, of design similar to that 
deser:bed by Hil was constructed at the Naval 
he earch Laboratory, Ne Zealand It 
wa installed aboard the Antaretic ship. 
H.M.N.Z.S. Endea r, and was operated during 
thi ship Antarctic cruise between December 20, 
and Februarv 5. 1050 One measurement 
Wal each minute and the reawlings were 
recorded on a sirip chart recorder to a significant 
value of 1 


Figs. | and 2 show charis of the area covered by 


the operaiion The solid of the ship's 
track represent those parts over which measurements 
were obtaimed Phe lecimal figures beside the 
tracks give the valu ot the total eld wit gauss 
Thes values have been smoothed, where necessary. 
to correct for local anomalies, but no corrections 


for time variations of the tield have been made 
The solid lime contours have been drawn both from 
these measurements and also by reference to spot 
values obtamed for various islands in the area and 
from the New Zealand Geomagnetic Survey maps 

The dotted line contours are from a total field chart 

wd by the U.S. Hydrographie Office, 1955 (ref. 3 

It will be seen that south of lat. 55 S. the two set: 
ge considerably In particular, at 


lat. GL°S.. long. 172 E.. where the 1955 data show 


& maximum of 72,000+, the value measured in the 


present instance war only 66,000 This diserepancy 
continues over the area of the Ross Sea shown in 
Fig. 2. Three isolated values which have been 
obtamed from extrapolated rocket flight measure 
ments? are shown in Figs. 1 and 2 with the values 
that were recorded marked beside them [It will 
be seen that these values agree with the measure 
ments made in the present survey Extrapolation 
of the field-values from the contours show that the 
maximum of 72,000" would be located near a position 
lat. 70° S., long. 150° E, 

In Fig. 3 two protiles of the total field which were 
obtaimed acToss an ocean trough are piven This 
trough 5 bounded lo the north by a line of islands 
passing through Auckland, Campbell, Bounty and the 
Antipodes Islands, and the tracks cross it at a latitude 


ot approximately 4 Ss To the south the ocean 
trough is bounded by a portion of the mid-ocean 
ruige system. This seetion appears TO run from 
just north of the Balleny Islands to Easier Island 
and the ship's tracks cross rat a latitude of approxi- 
maiely 68 3S The bathymetric depih over most 


> 


of the 600 rules of the tracks shown in Fig. 3 was 


between 2.800 and 3.000 fathoms, and so far as could 


be ascertained from the «de pth measurenien war 
flat These depths were determined from explosive 
echo soundings made during the transit and from 
Admiralty Chart 788 and U.S.N. Hydrographie 
Ofticoe Chart No. 6636. The trough runs im a dire. 
tion N. 74 E 

It will be seen ihat the peaks of anomaly have 
amplitudes of between 200 and 500y, and that at 


least 25 of these may be correlated between the two 
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tracks in the 600 miles shown The ¢orrelated lines tude 8 es 
are closely paralle! to the chives on of the bathv 
metric trough 


The anomalies are generally characterized by 


steep sites with. mm some Cases, flattened peaks 
On the assumption that these are produced by dykes 
of magnetic material the thickness of which com 


prenrraat ole with the depth of the ocean, depth and + isceD 
tibilitv caleulations have been made using the methods 
outlined by Henderson and Zietz®, It is 


that in all cases the depth to the material produecmy 


the anomalies lies between 3,000 and 4,000 fathor 
below sea-level, that is, only a short distance below 
the “a bottom The contrast of susceptibili Vv oft 
the material is between 0-6 and 1-6 Lote 


mits and increases uniformly towards the south 


These anomalies bear a remarkable resemblance to 


those found in the comprehensive surveys conducted 


off the Californian Coast by the Seripps Institution 
ot Oceanography® In each case, the anomalies 

have simular armpitude and hape. Thev are found 4 
to occur on essentially flat ocear floors and do not erede . 

? ‘ t 
correspond to bathymetric contours. The suscepts 
t Correlat ver 600 mil ft t tot 


bilities needed to produce the anomalies are high, te} twar neward rub 
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which have over the tloor of 


Hlowever, this does not « plain why they 


lava flows apread out 
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This would explain both the nature and direction 


of the observed anomalies. 


the ocean. 

hould flow in parallel strearns. It will be noticed This work was part of a scientil programme 
that the anomalios off the Californian coast run imdertaken by the Naval Research Laboratory, 
approximately north and south, that is, paralle Auckland. New Zealand, and was carried out 
to the active primary mountain arc which extends While Iwas in the New Zealand Defence Screntitic 
down the west coast of America In the present (orps 
caso the anomaly lines are parallel to the island are as 

n the north and the mid-ocean ridge to the south DSLR. (New Zealar 

An alternative eoxplanat on might be that owing maynet Lines in New Zealand. } «} et | 
to the thrust from either ide, the sub-oceans U.S.N. Hydrographic Office Chart N 171 The Total Intensit 
basalt layer has been buckled downwards, and fissut the Barth's Magnet F vee Jor the Year 19 

‘Cahill, L. J., 1.G.¥. Rocket Rep. Ser. 4 8 (1059) 

normal to the thrust direction have opened up G.. ond Siete 13. 428 (1948 

thus permitting the intrusion of ta f hye sth Ml R. G.. Geophys. J.. 1. 320 (1958 

STAGNATION TEMPERATURE MEASUREMENTS IN A HYPERSONIC 
WIND-TUNNEL USING THE SODIUM LINE REVERSAL METHOD 
By J. L. STOLLERY 
Aeronautics Department, Imperial College of Science and Technology, London 

FERHE sodium line reversal method! has recent! ciently high for useful measurements to be mad 
| been used to measure transient temperatures a yellow glow within the stand-off distance was 
between 1.400 K. and 3,000° K In the gun clearly visible. It was soon obvious that at the large 


+ 


im This runye can be 
tunnel 


tunnel’, stagnation Teniperat ures 


generated Measurements were made in the 


working section by examining the flow between a 
blunt body and its bow shock-wave The gas 
temperature in this zone ts close to the stagnation 


value 

The expermmental arrangement is 
The blunt body finally used was a 
Originally, a thin layer of common 
the front face of the model by 
surface During the test 
liberated’, imterrupted 


deseribed fully 
in ref. 5, 
diameter disk 


salt was stuck to 


moimstening the period a 
cloud 
the light beam and gave a false signal of absorption. 
Since far too much salt was introduced by this first 
method, the salt was powdered next and rubbed 
dry on the model surface. This proved to be both 
simple and effeetive 

The first tests were 
light source switched off 


of salt particles was 


made with the background 
The flow around the mode] 


was viewed with the naked eve, as well as being 
the photomultiplier tube and oseillo 
auth 


recorded by 


scope. When the stagnation ternperature was 


necded to gonerat measurable 


ratios 


pressure 
the existing piston design was inade 


Temperatures, 
quate. Fig 1 trace emission 
throughout the inning time but the 
dural piston body wir ke formed and t hie nvlon skirt 
broke and burnt completely, 80 the test 
gas temperature, 

During thirty-five runs various piston materials, 
Finally, 


shows a indicating 


30-museec. r 


designs and operating conditions were tried 
an all-dural design generated measurable temperatures 


and lasted for about ten runs before = structura! 
failure. Fig. 2 shows a typical trace with a back 
ground souree temperature of 1,510? K. Reading 
left to right at 5 m.see./em. it is apparent that 


5 msec. after the oscilloscope is triggered there is 


an abrupt emission signal followed immediately by 


2 m.sec. of absorption. These initial changes are 
thought to correspond to piston overshoot followed 
by piston reversal. The rest of the trace shows 


absorption, mdicating that the gas temperature was 


than 1,510° K. Sufficient runs were made to 


less 


absolute it absolut 
503 (trace 17 


"4 ! solute 
$07; delay. t tu 1510? K 
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bracket the air stagnation Temperatures rated 


inder three operating conditions, namely : 


Pb. in. absolute P, Ub. in. absolute Damping plat 
+000 in 
Out 


Though the temperatures measured were accurat 
to within + 15° K., there are various corrections to be 
applied, the most serious of which is due to 
effects 


sodium 


real gas 
reversal method measures the 
whieh, 


The sodium line 
excitation 
follows’ the vibrational Tempera 
If the gas is no 


electronic temperature 
for a diatomic gas, 
ture of the gas extremely closely 
in thermal equilibrium, the (vibrational) temperature 
measured will not be the true stagnation 
(iaydon and Hurle® have shown that the vibrational 
relaxation time for air is comparatively large and 
increases rapidly as pressure and temperature tal! 
rhis means that the nozzle flow will not be in vibra 
tional equilibrium, and that the vibrational tempera- 
ture will be much higher than the true (translational 
flow temperature in the test jet. On passing through 
the bow shock-wave, the air is heated again and the 
situation is reversed. There is imsuflicient tume tor 
the gas vibrational temperature to rise to the true 
stagnation value though the ‘error’ is now reasonably 
small due to the non-equilibrium in the test jet 
Prelimmary caleulations indicate that the tempera 
ture measured is about 250° K. below the stagnation 
Other corrections allowing for : 
Te mipera 


value 


equilibrium value. 
1) the effects of longitudinal and transverse 


ture gradients; (2) heat transfer to the disk, are 
discussed in ref. 5. All the corrections cause the 
sodium line reversal method to read low. The total! 


correction is estimated to be 350° Kk. 


The results are plotted in Fig. 3 and compared with 


a) the idealized estimated values; (4) isentropic 
< ESTIMATED PERFORMANCE 
ISENTROPIC COMPRESSION 
1,000) 
J TEMPERATURE BEHIND A 
REFLECTED SHOCK wave 
= ‘ 
} 
Bursting pressure ratio, Py/P, 
big. 5S. Gun tunnel temperature measurements 
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compression ; (c) the temperature behind a single 


reflected shock wave (d) other rimental data’ 
the aceuracy of which is 100° K. The comparison 
shows that the gun tunnel is generating temperatures 


in excess of the isentropic and reflected shock-values, 


but considerably below the perfect gas idealized 
estimates, What it does not show is the probable 
limit on P,/P, of around 500 due solely to the 
mechanical strength of the piston It seems likely 
that to generate temperatures above 2,000° K 
wave-heating (zero piston-mass) will be the only 


solution. 


The measured temperature with the trend 


apres 


suggested by the A.R.D.E. experiments’ and the 
measured temperature imerease that results from 
removal of the damping plate is similar to that 
found by A.R.D.E 

Conclusions: (1) Untess a dramatic improvement 


in piston design is made, enabling a very light, non 
piston to be 


generated 


and extremely strong 
thie 


gun tunnel wil 


inflammable 
manufactured 

in the be lunited to 2,000° K. (2) Re 
moval of the damping plate increases the stagnation 
ratio 


reservoir mperatures 


given bursting pressure 


for a 
the history to a 
castellated form, the first step of which has a mag 


nitude which is greater than the bursting pressure, 


temperature 


It also changes reservoir pressure 


and a duration of nearly 200 m.see, It would 
therefore seem sensible to use this period as the 
effective testing time and operate the tunnel with 


the damping plate out. (3) Since most traces showed 
either emission or absorption for the whole of the 
steady running time of 30 m.sec., and since the type 


of signal was changed by a 30° increase in source 
temperature, It 1s probable that the rate of tempera 
ture was less than 1,000 deg. K./see. 

This work was done during a visit to the National 
tesearch Council, Ottawa, Canada. The co-operative 
attitude and generous help of W. F. Campbell, 
R. Meyer and the tunnel technicians is most grate 


fulivy acknowledged 
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FORMATION OF HELICAL MICROFIBRILS FROM A STEROID 
ACID COMPLEX 


By Da. N. RAMANATHAN*, A. L. CURRIE+ and J. ROSS COLVIN 


Division of Applied Biology, National Research Council, Ottawa 


HE demonstrated helical molecular structure 
of many biological polymers has led to the sug 
gestion that super-helices may be formed from the 


initial coils and may be resolved in the electron 
°N.R Postdoctoral Fellow 1HR-D0 Present address Central 
Leatl Madr Ind 


( 
er Research Institute, 
N.R.C. Postdoctoral Fellow, 1958-60 


microscope’. The idea is plausible and important 
since it provides a bridge between molecular chains 
and fibres, 
its application are few in number 
observation of a super-helical form in starch? and 
the report of helical strands in 
deoxycholate suspensions®, which are helical 


One example is the 
a second 18 recent 


sodium 


but definitive examples of 


Jo, 
pat: 
7 
of 
; 
; 


at the molecular level We report here two add 
tional properiies of these heliea trand ind ‘ 
results of an extension f observations to x relaied 
The por il ition ot deoxy 
to torm it both the 10 A. and 
j f par ou rest since no polymerization 
oot tive ily ul i} 

morphology agyregat of seven related 
bile i“ vas examined by the electron 
Deoxvehohe, cholic, apocholie, lithocholic, hyodeox) 
‘ and giveochole acids were precipitated by 
lrochionie aed ther sodnum salt washed 
with water, and recrystallized from aqueous ethanol 
‘Taurocholic acid was prepared from 1 odium salt 
with hydrochloric acid, precipitated by ethanol 
and washed thoroughly with ethanol All 
except taurocl e were dissolved m ethanol and 


added dy ypwise to de-ionized water or an appropriat: 


until a slightly cloudy uspen ion Was obtammed 
‘Taurocholie wa directly to water Pre 
paration without Indfer were dried directly on 
gril covered with a carbon film Preparations 


in buffers were dialysed overnight on “Formvar' t 


floating on wate After mounting on grids and 
cirving, all specimens were shadowed at an angle of 
15° with gold palladi 1 (HO 40 

OM the above bile acids. only deoxvehole formed 
heheal muerofibrils when su pended in Ze 
water at pu > or pho prhiaate boafter up to pu 4°4 


ierotibrils 


detectable 


l Above 

When 
on carbon 
hours 


pu 7 4, neo 


Water suspensions of deoxveholu 


were 


acid were films after zero, two. four 


or emht form of the helical 


standing, the 


Fig. 1 Helical microfibrils of 
water and 


Fig. 2 


Microfibrils of deoxycholic acid formed after standing for 


D,shr ull of equal magnification 
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mucrotibril changed proyressively to 
(Fig. 2 Afier S hi thie por-heli 
almost disappeared 

\ further propercy of all preparacior 

erotibrils from: deoxyvcho acid righ 

¢ asymmetry of the for cule (Fig. | 
This asviuneiry mol an arietae aot he 
preparation for Comparative preparations ¢ 
helical microfibrils from potassium ate msi 
of both left- and in approxu 
ately « pual bers Fig 3 


solution 
diffrac 
viously 


Deoxvehohe acid tibres drawn trom a 
Inuffered 5 X ray 
ion pattern identical with that reported pr 
When the 
covered grids, 
microtibrillar 
Of the remaming acids, 
aggregates which 
nuecrotibrils (Fig. 4). 


with glyveylglveine gave an 


fibres were disperse d in water on carbon 
they showed helheal 


ubstrueture 


also typical 


formed 


onlv lithocholie 
bundles of 


showed as 


Lithocholic acid bundles 


The those of 
other 


of svstems 


present observations, coupled with 
illustrate a particular example of a class 


analysed by Pauling in qualitative terms 


which are of interest in themselves and which may 
afford a model for some cases of biological fibro 
The asymmetric, un-ionized deoxycholi 
acid molecules in aqueous solution quickly and 


spontaneo wly pack together under the influences 
of London dispersion forces to form extended linear 
high 
stalline 
the 


Culm 


which are reflected im a 


to form brittle, ery 


molecular helices, 
viscosity and the eapacity 
Small 


stacking of the steroid 


deviat 


drawn fibres. 
groups 
have a 
helical 


Above 


regularity of 
the moleeular 
form, lealng to 

or bundles itrality 
the association of the un-ionized bile-acid molecules 


helices themselves to Serew 


characteristic nucrofibrils 
of such microfibrils. 


is progressively destroyed by Coulomb repulsion 
of the carboxyl groups. Minor variations of mole 
cular structure (that is, introduction of a double 
the 8-14 deoxychohe acid to 
give apocholic ac id) may eliminate the « lose packing 


the 


bond mm position ot 


necessary to give microfibrils or asVruNetry 


deoxycholic acid suspended in Sa) 

Fig. 4 
\ 
be 
x 
q 
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required for a helix (for example, lithocholic acid 
which ts deoxychohe lacking 
i2 As might be expected, 
are appreciably stronger than straight aggregates 
sinee lithocholic acid forms no detectable comp! ‘XOS 
deoxycholic!, 


only the hydroxyl group 


at ( helical microfibrils 


comparable to thos ot althouvh 
does form straight rods of a comparable size How 
ever, why the packing of the moleeular helices in 


NATURE 


the mucrotibrils is only metastable with re pect to the 


traight is not vet clear 

I } wd. 13 

Met 1 i An ~ / hy {ela 2 wo) 
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THE ACTIVE SITE AND MECHANISM OF ACTION OF BOVINE 
PANCREATIC RIBONUCLEASE 


By DOROTHY FINDLAY, D. G. HERRIES, Da 


Department of Biochemistry, 


2 +} . 
RNase is tile 


which Is 


pancreatic ribonuclease 


OVINE 
known! A great deal of work has been done 
of this protein, buat 


structure of 
on the 


secondary and tertiary structure 


formulation 
conformation im aqueous In fact, 
but physically different 


Richards* 


it is not possible to make anv definite 


ot the 
several catalytically 


solution 
active, 


conformations can be produced* has 


shown subtilispn hvdrolyvses R Nase between 
anuno-acid residues 20 and 21 (numbering from 
N-terminal) without loss of aetivity. The p: ptide 


of 20 amino-acid residues (S-peptide) remains attached 
to the protein moiety, from which it 1 


with 


he se 
trichloronc etic id Phe 


with full 


by fractionation 


enzvme mav be reeonstituted. 


activity, by mixing the two fragiments im 
solution 

RNase has four histidine residues at 
$8, 105 and 119 Weil and Seibles*, on the basis of 


photo oxidation mvestivations, sugye sted that one o1 


positions Iti. 


of these histidine residues was associated with 


Histidine residue 


119 reacts with iodo 
mnoacetate, with loss of catalytic 
adily than the others at pH 
Vithavathil and Richard: 

16 of modified S-peptide 


loss of 


the active site 

acetate or bre 
activity®, far more r 
5 and 6 


ticlime 


values between 
shown that hi 
be alkylated with 


have 
imdoacetate with no 
We have 
that two 


activitv in the reconstituted 
accumulated evidence im this 
histidine residues are probably involved at the cataly 


laboratory’ 


tic site of RNase and this. together with other data, 
has been used to formulate a mechanian ot action 
of this enzyme 

Detailed investigation of the pH activitv curve of 


the hydrolysis of eytidine 2 3 phosphate has shown 


that the reaction can be interpreted im terms of the 


BH, 


K 

EHS = ES 
products 

S represents the substrate; EH and represent 
the enzyme at different stages of ionization: charges 
The constants are defined thus: 
[FE 
[ES|{H 
[EHS] 


are not specified 
(EH, 


A. P. MATHIAS, Dr 


B. R. RABIN and C. A. ROSS 


University College, London 


At any single pH the initial velocity can be fitted 
recurately to the Michaelis « (qquation 
y = [Polls 
; ) 
A + [S 
where Ey is the total enzvme concentration. The 


(1) with pu 


fit the following 


variation of the parameters of equation 


is shown in Fig. 1 The results 


expr 


SSLOTIS 


A l 4 K. tin 
H K. *) 


ot pH. 


shown 


made 


constants mdependent 
constants are 


where A, and A,, are 
The values obtained for the 
in Table 1 


have to be 
these®, though, as 
& first approximation, it is permissible to identify 
the acid dissociation constants of equations (2) and 
3) with those of the reaction scheme The values of 
Ky and Ky suggest that both are dissociations from 
imidazole groups of histidine residues. One of these 
other in the acid 


Serpous reservations 


such as 


results 


in re in the base form anc t he 
form for catalytic aetivitys The measured constants 
are but. because of their relatively 


large separation, they probably do not differ greatly 


from the intrinsic pA values of the acid and base 
sites 
lable pK VALUES OF THE GROUPS AT THE ACTIVE SITE OF 
RIBONUCLEASE OBTAINED FROM THE KINETICS OF THE HYDROLYSIS 
OF CYTIDINE PHOSPHATE AT LONTIC STRENGTH O2 AND 25° C 
Free vine Enzyme substrate complex 
pho 6-30 
ph 675 pr 10 


If there were two yroups on the enzyme. one an acid, 
the other base vhich bind the substrate. the forma- 
tion of the enzyme-substrate complex would result in 
lowering the pA of the group required in the base 
form and raising the pK of the group required in the 
acid form®**. It can be seen from Table 1 that pKg 
is greater than pA, and pK, is greater than pK»; that 
is, the pA values of the groups at the active site are 
the enzyme-substrate complex than 


both greater in 
after binding the substrate, both 


in the free enzyme 


} 
|| 
‘a 
?) 
| 
H 
H 
| 
4 
* 
2 
E 
aie 


4 6 7 ’ 
Fig. 1 \ tion with pH of t kinetic parameters for tl 
hydrolysis vtidur y 4 phosphate by ribonuclease at 25° ¢ 
seth 0 The its shown ar xperimental and 
ated na ther ts in Tal ee 
groups become weaker iM ids This Is evidence that 


the base group does not interact with the eyelic 
phosphate since its pK shifts in the wrong direction 
on formation of the enzyme-substrate complex 
Binding at only the acid site would normally require 
Ka to be zero, since ES could not exist \ positive 
value of Ky indicates that, in addition to binding at 
the acid site, interaction occurs with one or mor: 
roups on the protein which do not change their 
tates of ionization over the pH-range used (4-8-5) 
This interaction might well involve the pyrimidine 
ring and consequently partially determine the specific- 
ity It is suggested that the base site is required to 
interact with the other reactant, water or an alcohol, 
in the hydrolysis, or aleoholvsis, of eytidine 2’ : 3 

phosphate Kvidence for the existence of such a 
vater-binding’ site has already been presented", and 
other data consistent with this interpretation have 
recently been obtained (Findlay, D., unpublished 
work) 

Investigation of the effects of organic solvents on 
the pH activity curve shows that the groups with 
dissociation constants A, and Ky are cationic 
acids (Findlay, D., umpublished work). In these 
experiments the pH activity curve was determined, 
under conditions in which the substrate did not limit 
the rate, in water, 50 per cent v/v aqueous dioxane 
and 50 per cent v/v aqueous formamide. The diffieul- 
ties of measuring and interpreting the pH of mixed 
solvents were circumvented by determining the three 
pH activity curves in buffers of two different types 
of charge: (a) cationic acids, HR H+ + R; (b) 
neutral acids, HR H+ + R-. The pK’s of acids 
of type (a) decrease slightly in the presence of organic 
solvents, whereas those ot type (b) mcreasc consider - 
ably'®?. The pH activity curve shifts on addition of 
organic solvents with buffers of type (6) (Fig. 2), but 
scarcely at all in buffers of type (a) (Fig. 3). Since 
under the conditions employed the enzyme 18 satur- 
ated ith substrate, any changes caused by the 
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organic solvents are probably not due to changes in 
the binding constant of the substrate, but to chang: ~ 
in the pA’s of buffers and enzyme-substrate complex 
Both dissociations from the enzyme-substrate com 
plex behave in the same way as buffers of type (a 
and very differently from buffers of type (6). Thi 
confirms that they are probably both cationic acids 
\ detailed discussion of this probl me will be presented 
elsewhere. 

Further details of the nature of the active 
has been obtained by spectrophotometric investi 
tions'’, Cytidine 2’-phosphate and cytidine 3°-phos 
phate are both competit ive inhibitors of the hvdrol VSis 
of evtidine 2’ :3 -phosphate ref. 14 and Herries 
D). G., and Ross, C. A., unpublished work), and both 


form complexes with the enzyme which may !» 
6 
s 4 
l 
l 
4-0 6-0 70 10-0 
pu 
Fig. 2. Effect of solvents on the pH activity t f the hydr 
lysis of cytidine 2 3 -phosphate by ribonuclease in ‘neutral acid 
buffers at 25° C. and ionic strength 0-25. The abscissa is the pH 
f the appropriate buffer salt mixture in water fhe solvents 
ised were \. water; per cent v 
lioxan per cent vv formamide. The conce 
trations of zyme and substrate wer rest l OOS M and 
ngm. mil Che following buff wer wed: pH's 44 
$52, 4°00 and 5°39, acetat plt’s 5°56, 5-96 and 6°53, maleat 
6s2 and 7°40, pentane 3.3-dicarboxylate (pA,); pHi's 7-6 
7°37, 8°08, 8°59 and 9-05, p-phenolsulphonate 
7 
. 
> 
= 
50 6-0 70 0-0 10-0 
pu 
Fig. 3. Effect of solvents on the pH activity curve of the hydro- q 
lysis of cytidine 2: 3’-phosphate by ribonuclease in ‘eationic acid’ 
buffers at 25° C. and ionie strength 0-25. The abscissa is the pH 
f the appropriate buffer/salt mixture in water. The solvents 
ised were water @ @ @. 50 per cent v/v a 
lioxane; 50 per cent v/v formamide The concen 
trations of enzyme and substrate were, respectively, 0-05 M and 
00-0125 mem./ml The buffers used were pu's 6-38, 6-75, 6-91 
7°23 and 7°35, ethylenediamine (pK, pH's 7-60, 8-10 and 8-5 


N-ethylmorpholine; pH’'s 8-92 and 9:30, ethylenediamine (pK, 


@) 
a 

e 
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tecte d spectrophotome trically 
fand 5. 


The computed 


NATUR 


show Ih 


in Figs. 
pectra m these figures were lel a 
‘ \\ 
ybtained by assuming additivity of the absorb \ 4 \ 
ancies of the components, and they differ \ ‘\ 
significantly from the measured spectra. This tof ‘1 
indicates formation of a complex. Alkylation of \ 
\ 
histidine residue 119 by bromoacetiec acid by the »- ‘1 
method of Barnard and Stein®*, to produes enzymic 
ally inactive CMRNase, does not alter the enzyme- ‘ | 
inhibitor interactions as judged by the spectro 
J 
photometric shifts'®®. Moreover, a clear-cut inter = 
action between the substrate cytidine 2’ : 3’-phos =0-7 L \\ 
phate and CMRNase can be demonstrated spectro 1 
photometrically as shown in Fig. 6. This suggests = ‘| 
that residue 119 does not interact directly with ie | 
cytidine 2’ : 3’-phosphate but is the water-binding 
site proposed by Findlay, Mathias and Rabin’ on & 
Kinetic data suggest that inhibition of RNase by 
\ 
oor 
240 250 60 270 200 
ox Wave-length (mya) 
Fig. ¢ itio spectra if mixture of evytidine 
4 phosphate d CMRNase (ribonuclease with histidine 
o7 residue at position 119 carboxymethylated) in N-ethylmorpholine 
buffer at pH 6-90, lor strength 0-20 and 25° C. The concentra 
= tions of both compone wer 44 10 measured 
e pectrar computed spectrum obtained by adding th 
F ibs rane th mponents 
: zine ions'® is associated with the formation of a 
ternary complex of RNase, zine (IT) and cytidine 3 
™ phosphate, the product of the reaction. This ternary 
complex can be observed spectrophotometrically 
rs (Fig. 5), but does not form with CMRNase, zine (IT) 
and cytidine 3’-phosphate nor with RNase, zine (11) 
o3 F and cytidine 2’-phosphate. This is consistent with 
the binding of zine (II) to residue 119 and provides 
further support for the view that this residue is not 
involved in binding eytidine 2’ : 3’-phosphate or 
40 270 oat 300 
Wave-length (m cytidine 3 phosphate It is important to mote that 
: none of the above evidence excludes the possibility 
pectra of a mixture of cytidine 2°-phosphate 
erage (each S44 x 10°° M) in N-ethylmorpholine that residue 119 is involved in the formation of 
absorbaneies of the mponents 3’-phosphate 
Any mechanism proposed for the action of R Nas 
must explain the finding that cytidine 2 phosphate 
og is the most powerful inhibitor of the three evtidine 
RO \ 
Ester of pyrimidin Pyrimidine nucleoside 
nucleoside phosphate clic phosphate 
REACTION I 
- 
Fig. 7 
Oo 
3 
‘Pp HO— P=O 
/\ | 
L i 00 + H,O O OH 
240 250 260 270 2380 290 300 
Wave-length (my) 
Fig Absorption speetra of mixtures of cytidine 3’-phosphate oO 
and ribonuclease (each 544 M)in N-ethylmorpholine buffer > 
at pH 6-90, ionic strength 620 and 25° ¢ measured spec Pyrin ldine hucteoside Pyrimidine nucleoside 
trun mputed sp im vtidin phosphate 2’,3’-cycliec phosphate 3’-phosphate 
RNAs in the presence of 2 10°* M zine chloride REACTION IT 
(tneasured spectrum) 


Fig. 


: 
4 
i 
if 


This 


reactions un the 


would) sugy that one 


onopho ites 
the inte substrate or enzyvie 


evtidine oxyvger 


inhubitor complex 1s between the 2 
and a positively charged acid-group on the protem 
Of the three 
phosphate has the most 


evtidine monophosphates, cytidine 


basic oxygen in the 
prosition 


li Nase 


and 


catal own im Fig 


Both 
displace rents 


nucle ophal ‘ 


atom The 


involve 
about the phosphor is 


attacking and departing groups are 


respectivels 
ion | Fig 4). 2 oxvgen and OR reaction [] 
8), water oxvgen and 2° oxvgen The attacking 

ert would be 
the 
» assisted by co-ordination to an acid group 
Thus the acid-base requirements for reaction [LD are 


those for reaction I in the 


assisted by co-ordination with a 


removal of the departing group 


reverse of forwerd 


ction and the as those for reaction LT in the 
reverse direction. We have presented evidence that 
both these histidine residues and these 
are represented, in the acid form, by B,H* and B,H 

yrrest, in which the dotted lines 
are bonds being formed or broken and curved arrows 


groups are 
The mechanism we su 


the direction of electron displace ments, is tllustrated 
Vand 10 If ROH replaces HOH in Fig. 10. 
this represent the reverse of reaction | Reaction | 
im the forward species BH 
d B,; reaction Tl, and reaction [ in the 
eetion, require B H This 
principle of conjugete 

ibly residue 119 and 2B 


in Figs 
direetion requires thre 
reverse 
onforms with 
requirements By, is 


either 48 or 105 


URE 
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Recent work from the Rocke 
York!*§, is in aecord 
of the active site of 


with our 
structure 
was shown that the unique reactivity of 

s probably due to 
alkvlating 
group, in the cationic 


reagent imidazol 


form, of residue Phe separation of 
the t=wo imidazole groups require dl for this electrostatic 
th at expected 


K Nase. 


nhancement is of the same order as 


for the acid base pair at the active site of 


VISUAL PIGMENT OF GRAPSOID CRABS 
By MICHAEL H. BRIGGS 


Department of Chemistry, Victoria University of Wellington, New Zealand 


\ TITHIN the past few vears a number of research 


workers have isolated visual pigments from a 


variety of arthropods. Kampa't has extracted a 
pigment from the eyes of a euphausiid crustacean, 
Euphausia pacifica, while Fisher and Goldie? have 
prepared @ simular photosensitive substance from the 
member of this order, Weganyeti- 
Wald and Hubbard? have extracted 


another 


eves of 


ph anes norvedgica 


a pigment from the eyes of the decapod crustacean, 
Homarus ame) and an 
has been obtained by Goldsmith‘ from A pis mellifera 
The first reported arachnoid visual pigment is from 
Limulus® 

It is apparent that the arthropods offer an ¢ xeellent 
opportunity for the study ot 
biochemistry”. The 


canus, insect visual pigment 


comparative visual 


numerous arthropod species 
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T50.0008 (ref. 7 all possess 


sent tremendous Variations in 


factors that probably have cons 


-hanisms 


were 
Lept 


rinents 


sed 


and 


A content 


removed 


Vitamin 
cS Were 
until 


im freeze requ 


extracted trom remioy 
previ dark-a lapte 


} 


uned by technique based 


Were 


detern 
Wald and Burg 
vround anhydrous 
and then repeatedly extracted with petroleum ether 
\ further extraction 


was 
The eve tissu 
until dry, 


mm those 


sulphate 


vas colourless 
rence 
protein bound carotenoids 

on Me re k 
from the 
ether, and free vitamin 
acetone in petroleum ether 


mtil the extract 


was! with acetone to re lease 


tissues 


petroleun ier extract was chromatograph d 
| 


Vitamin A esters eluted 
f per cent acetone in petroleum 
A aleohol with 40 per cent 


Both these fractions were 


were 


column with 


saponified with 6 per cent potassium hydroxide in 
$0 and then separate ly 
hexane The absorption 


20 ram. at 


solution im 


methanol for 
brought into 
spectra of these solutions were de termined 
The spectra were obtained a second time 
the 


Vitamin 


irradiation with sunlight im presence ot 


ugin. of Phe A of these 


ht next into solution in chloroform 


was broug 
Price reaction conducted by the addition 
trichloride solution in chloro- 

ecoeficients of these 


A content was 


extimetion 

solutions at 618 m the total vitamin 
calculated 

Visual pigments were isolated from the fresh. dark- 

idapte de ves by hnique based on those ot pre 

All stages of preparation wer conducted 

or with a dim photographic red light as 

of illun 


thoroughly 


workers’ 
mn darkness, 
the only ination 


ground with a mortar 
Elvehjem gl 


ut 


The eves were 
and pe stle, and then ma small Potter 
homogenizer. The 
ed with petroleum « ther to remove light 


ground tissues were 


TISStit 
edly extract 
stable pigments. The resulting tissues were extrac ted 
with a small volume of 2 per cent aqueous digitonin, 
and the extract filte read through sintered class. The 
absorption spectrum of this solution was determined 
and again after 30 min. in darkness at 
mperature. The solution was next exposed 
to sunlight for 20 min. and the absorption spectrum 
determined in the presence of 0-1 M hydroxyl- 
was obtained by 
readings of the 
the unbleached 


immediately, 


room te 


again 
amine. A 
subtracting 
bleached solution 
solution 

To a portion of the unbleached extract acetone was 
added and the mixture shaken with ethy lether. The 
ether fraction was separated, dried and the residue 
The absorption spectrum 


difference 
the 


spre etrum 
densit 


those of 


Opti al 
from 


taken up in chloroform. 
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ruined fre 
Astaxanthin 


inthophvll and 


cont 


foro 


anal Xposure to white light 
t he 


letected increase 


Phe addition of iodine 


rt thie 


led to 


ons cont ung extracted vitamin A 


asily in extinetion around 
Moreo\ 
vitamin A in the 
319 321 mu before this treatment, and at 325 326 mu 
the vitamin A in 
the extracts was known from the Carr -Price 
the extinetion coefficients 
for all the 
those 


er. the abs rption maximum of the 
chromatographed extracts was at 
afterwards As concentration of 
reactions, 
if Was possible to caleulate 
E) The average EF (1 per cent, l em 
containing vitamin (including 
ester forms by 


extracts 
derived from the 
1.225, the of the vnaple s being 1,.210-1,255 
These that the \ from the 
eves of these crabs is present largely in the neo-# form 
(the 11 This is the vitamin A 
omer to vive: i rextinetion on exposure 
} at 319 321 mu, 
coeflicient at 320 
Phi 
ratio of E of 


saponiication) Was 
range 
results indicate vitamin 


mono-cis sorrel only 


to todine and s 


and to have an extinction miu of 
deduction was 
the 

orivinal extracts at 320 my tothe ax. 325 mu ot 
the solutions if r he ealeulated 
ratios ranged from 1-44 to 1-50, with a mean of 1-47. 
The ratio for A is 1-45 + 0-05 (ref. 8) 
Visual were successfully isolated 
ground eves of both digitonin extrac 
The difference these 
trom both species were identi al within ‘ <perimental 
The result of a typical determination ts 
Fig. | The photosensitive pigment has 
an absorption maxiniune at 513 + 2 No change 
una Was detected after the pigment solutions 


approximately 1200 (ret. 5S 
contirmed by rneasurimg the 


pomerization 


neo-) vitamin 


pigments from 
cies by 


the 


tion tra oft pigments 
errors. 
piven 
in spect 
had been ke pt at room temperature for 30 min. 

the the 
bleaching of the erab rhodopsin 
with 


Examination of spectrum of products 
produced by the 
revealed the 
495 miu. 
ways analogous to the metarhodopsin obtained by 
Wald and Hubbard’ lobster. On standing 
in the dark, the crab metal hodopsin is gradually con 
verted to a retinene This 
change is demonstrated by the slow decline in intensity 
of absorption at 495 mu, and by the increased quantity 
The con 


resence of a second pigment 
| 


A max This pine nt appears to be in many 


from the 


mixture of and opsin. 


of retinene extractable from the solution 
version ot crab me tarhodopsin to retinene and Opsin 
is comple te within 2 hr. 

Three compounds identified 
extract of the acetone-treated, unbleached solution 


were in the ether 


of crab rhodopsin. \ narrow absorption due to 


vitamin A was detected at 325 mu, a second absorp- 


4 
1 +} clete reed lore und again after 
t the nn itamin A aleohol and vitamin A ester 
I} irticle reports the extraction of visual and other cat 
bans Iso present The total vitamin 
ment fro the eves of two species of rap beta-carotene, were a ! 
ext ts was calenlated on the 
‘ from the two species content of the eye extra Wil 
lentical. and proved to be rhodopsins of the typ basis that the extimnetion it, 
sly investigated by other workers mn vert 
hloroform is 4.400 at 618 mu * The values calculates | 
rhe animals lilt specimens of Hen by taking the n ot se ral 
} levels are @omparabl 
ted locatl ere conducted: within the vitamin A contents reporter wel 
afew hours of capture the animals contain d species 
In experiments to determine t H ptogray | 
if the eve the whole evest 
Visual pigments wet d Va 
; 
= 
vn 
and a 
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{00 
Wave-length (n 


Difference spectrum of rhodopsin from grapsoid crabs 


retinene oxime has ob absorption above 450 my, the 
e spectrum is equivalent to the true absorption spectrum 
psin above this wave-length. The minimum aroun 

« corresponds to the absorption of retinene oxime 


tion at 366 mu indicated the presence of retinene, 
while a broad-band absorption in the blue-green at 
around 470 mu was assumed to be due to astaxanthin. 
The of vitamin A and retinene in the extract 
was confirmed by a Carr—Price reaction which yielded 
an absorption spectrum with maxima at 618 my 
(vitamin A) and at 666 mu (retinen 


presence 
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These results indicate that the digitonin extract 
contains a variety of compounds other than crab 
rhodopsin. The vitamin A detected is presumably a 
contaminant due to the incomplete extraction of the 
tissues with petroleum ether. It is unlikely to be 
present as @ protein complex. The astaxanthin also 
may be a contaminant of a similar nature, but the 
amounts detected favour the view that the digitonin 
extracts an astaxanthin—protein complex from which 
free astaxanthin is liberated by the acetone treatment 

Considered as a whole, the results demon 
strate that crab rhodopsin is a protein with a retinene 
chromophore. 


above 


The preponderance of neo-) vitamin 
\ in the crab eves is strong evidence that the retinene 
chromophore is also in the hindered 11-mono-c/s 
configuration, and is thus analogous to previously 
isolated rhodopsins’®. 
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CONTRACTION OF SMOOTH MUSCLES IN NON-IONIC 
SOLUTIONS 


By ROSELYN L. KOLODNY and Pror. W. G. VAN DER KLOOT 


Department of Pharmacology, New York University School of Medicine 


T is generally assumed that muscular contraction 
and electrical activity depend on the presence of 
an extra-cellular fluid contaiming the ions of Ringer's 
However, 1. Singh 
reported that smooth 
the frog continue to 
action potentials when 
These experiments are 


solution or one of its vanmants 
et have repeatedly 
from the 
and to 
soaked in sucrose solutions 
otten disregarded Only recently, Bozler! confirmed 
the report that smooth muscles soaked in 
containing calcium chloride retain the ability to 
contract. We have repeated some of Singh’s other 
experiments and are also able to duplicate his results. 

In most of our experiments the 
of the stomach of the frog, Rana pipiens, was used. 
Strips of the stomach muscle were fastened with one 
end tied to a for recording 
tension and suspended in a simple bath. The observa- 
tions were made at room temperatures. The muscles 
were immersed in a 0-12. sucrose solution. which has 
about half of the tonicity of normal frog Ringer’s. 
The sucrose was dissolved in distilled water which 
had been passed afterwards through a demineraliz 


muscles stomach of 


contract conduet 


SUCTOSO 


smooth muscle 


strain isometric 


pauge 


ing column. The first response by the muscle to the 
sucrose medium 1s large contractions. 
The gradually die out 
while the muscle undergoes a slow increass in tone. 
After about 2 hr. in sucrose, the muscle rarely 
contracts spontaneously, but contractions can be 
readily elicited by stimulation with 2-9 10-* M 
epinephrine, as shown in Fig. 14 or with 2:2 «x 10-4 
M acetylcholine. The muscles continue to respond 
to stimulation for as long as 24 hr. after immersion 
in 0-12 M sucrose. 

Muscles soaked for hours in sucrose 
excitability to electrical stimulation. 
fall into two general catagories. 


a seres ot 


spontaneous contractions 


also retain 
The responses 
With prepara 
tions, there is a rapid increase in the tension exerted 
by the muscle as soon as a d.c. stimulating current 
(0-05-0°6 m. amp.) begins to flow through the 
muscle bath; when the stimulating current is 
turned off, the muscle relaxes to the pre-stimulus 
tension. With other muscles, under the 
conditions, there is little change in the tension 
exerted by the muscle as long as the stimulating 
eurrent is flowing. But once the stimulus is turned 
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off, there is a brief latent period and then the muscle 
contracts, reaches a maximum tension, and relaxes 
The longer the stimulus, the shorter the latent period 
ind the greater the contraction. The variables 
determining whether the muscle contracts along with, 
or after, electrical stimulation have vet 
resolved; perhaps the most important factor 1s 
the portion of the stomach selected as the source 


mot been 


of the muscle strip. 

In a smaller series of experiments, it was found 
that short lengths of the taenia coli of the guinea pig 
soaked for hours in 0-16. sucrose remain responsive 
to chemical and electrical stunulation. 

Singh and Acharya also reported that sucrose 
continues to conduct 
extra-cellular 


soaked frog stomach muscle 
potentials, judging 


We have taken strips ot trog stomach 


action from an 
reeording. 
muscle soaked in Uv 12 VW sucrose and simultaneously 
recorded tension, with a strain gauge, and electrical 
activity between a pair of fine platusum electrodes 
pushed into the As shown in Fig. 1B, the 
eontractions of the muscle were accompanied by a 
marked increase in the amount of electrical activity 


muscle 


recorded from the rouscle. 

Woe have also begun to study conduction m isolated 
ireters from the guinea pig, which are ideally suited 
measurements ol conduction velocities. At 
33°C. m Tyrode's solution the conduction velocity 
is about 2-5 After 220 min. in 0°32 M 
sucrose, the conduction velocity falls to 0-026 cm. /sec., 
probably because the resistance of the extra-cellular 


for 


Cin, SOC, 


uid has markedly increased. 

In a final series of experiments, fine capillary 
electrodes filled with 3 .W potassium chloride were 
thrust into strips of frog stomach muscle which had 
been soaked in 0-12 .M sucrose for 3 or more hours. 
Tho records are poor technically, owing to the high 
the solution and of the 
electrodes. It is striking, however, how simular the 
muscles those 
Estimates of the 
tip 


resistance of sugar micro 


records from sucrose-soaked are to 


from muscles in Ringer's solution 


resting’ potentials are uncertam because high 


A, response of a strip of frog stomach musé ke 
(added at the arrow) Note the 
Calibrations: time, 30 sec. 


Fig. 1. 
to epinephrine hydrochloride 
three rhythmic contractions 


for 3 hr. in 0-12 M sucros 
taneous electrical activity 


Calibrations: time, 30 se 


soaked for 34 hr. in 0-12 M sucros 
increase in tone 
tension, 
taneous electrical and mechanical recordings from a strip of frog stomach muscle soaked 
The record shows a spontaneous contraction and the simul- 
tension, gm.; 
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Fig 4 recording made with a micropipette inserte i into a 

strip of frog stomach musele soaked for 3 hr. in 0-12 M sucros+ 

The base line is marred by a high noise-lev 1 Calibration 
time, sec voltage, 50 n 


potentials are common and uncertain with such 
The recorded values ranged between 


tine electrodes. 
2) and 70 mV., inside the cell negative. A 
of a record is shown as Fig. 2 In only one case was 
a spike recorded which seemed to overshoot the zero 
potential baseline. Therefore, it cannot be definitely 
decided whether or not an action potential can over 
shoot when the external medium 18 & sucrose solution. 
Preliminary results show that in sucrose soaked 
muscles treated with epinephrine there is an merease 
in the rate of spiking and a decrease in the ‘resting’ 
potential Spiking was reversibly eliminated by 
chilling the sucrose solution bathing the muscle. 

The principal conclusion ts that the mechanical 
and electrical behaviour of these smooth murcles are 
changed relatively little when the tissue is transferred 
from an environment of Ringer's to @ sucrose solution 
which is about half isotonic. This is true in spite ot 
the change in the extra-cellular fluid and a drastic 
change in the inorganic composition of the tissue, 
In sucrose-soaked muscles, ashed and analysed by 
flame photometry, the concentration of sodium 18 
about 4-5 mM /kgm. of muscle water and the concentra- 
tion of potassium is about 45 7 mMjkgm. The 
values for the Ringer’s-soaked muscles are : sodium, 
66 mM /kem. ; potassium, 129 mM/kgm. (ref. 5). 

Obviously these re sults challenge some of the present 
ideas about the electrical activity and the contrac 
tion of smooth muscles. Since the sodium concentra 
tion of the muscles falls during the soaking in sucrose 
to about 10 per cent of the initial value, there 1s 
little possibility that the’extra-cellular fluid 1s 
tected by a diffusion barrier from exchanging with 

the external medium. Therefore, 
whatever tons are present in the 
extra-cellular fluid of a muscle 
come from 


pro- 


soaked in snerose must 
the impurities in the reagent grade 
suerose, from the distilled and de- 
leaching 
Although 


place a precise 


mineralized water, or by 
the 
we Cannot as 


musele cells. 
vet 
upper limit on the concentration ot 
ions in the extra-cellular fluid of the 
sucrose souked muscles, it must he 


from 


extremely low compared with the 
normal environment of the cells. 
Holman*® showed that the electrical 
activity of does 
not depend on the sodium concen- 
tration of the external medium 
in the wav that is familiar with 
nerve and with skeletal 
However, it is still surprising to see 
which look very 

similar to the normal action poten- 

tials occurring when the extra- 

cellular fluid can contain only a 
———— fraction of a millimole of sodium. 
5 em. B, simul- The continued contiaction by 
sucrose-soaked 
equally surprising. 


muscles 


smooth 


muscle. 


electrical signals 


muscles is 
and 


smooth 


voltage, 50 Axelsson 
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bring’? showed that the removal of calenum fro ionie composition of which must be changed se 


inver s solution led to the loss of tension by the drastically. 

taeniacol, and Robertson* showed that the mechanical! In sunmunarv, we have confirmed the observation 
response of smooth muscles (depolarized in potassius by Singh ef al. that smooth muscles soaked im Jialt 
sulphate Ringer's and stimulated with acetvicholin rotonie sucrose solutions retam eleetrical activil 
leclined markedly when caleinim was withdrawn fro: and contractilitv. The behaviour of ‘slow’ skeletal 
the medion These experiments were interpreted fibres suerose different from thai of 

howinw that extra-cellular calenun is meeded tor armooth rmiuscles acetylcholine which 
eontraction The coneentration of ealenun the pe al polarization contraction, 
extra-cellular fluid unlikely to be markedly greater sucrose-soaked frog reeti to hecon hvp rpolarized 
t muscle oaked for manv hours in siuerose and to re lax 
han m a muscle soaked for a shorter time m a Phis investigation was supported by Public Heald 
calcium-free Ne verti less the ice h B ISTO trom the In Titiate 
oaked muscles can contract It appears that ion Neurological Diseases end Blindnes oF. Pridstic 
olutions which do not contam caleiun may stop Health Service 
mooth muscles trom contracting rhap by ind Sing! Sad « 18 
lisplacing a eritical fraction of the from. the Singh. and Bhatt. J. V.. 65. 64 
eell, However, from the evidence now at hand it Singh. and Acha 46, 

E., A 199 60 


cannot be cone! uled that the contractpon of smoot! 


iscles depends on the presence of calenum the 195 
<tra-cellular fluid Hel M. J. Phu 141. ins 
Its also remarkable to find cont mued electrical anil Axel and Bulbring. J. Phy 149 i 
echanical activity, ipported by the metabolrs: Robert PA Natu 186, 316 outs 
of the eell oo ny OT the niracel te M. \ W 


N THE REPRODUCTIVE TRACT 


MOVEMENT OF THE OVUM | 


A Needle Probe Geiger-Muller Counter for the high tension cable passes out to 
the Study of the Passage of the Ovum in measures any radioactivity detected 
the Reproductive Tract whole of the probe assembly as shown in Fig. 1 is 


inserted into a chromium plated probe sheath 34 


¥ an endeavour to inquire into the reasons for the jong with an outside diameter of 3-8 .em. Part of the 
NY COWS’, FAMOaClIVe Spheres’, Passage O needle guide, 12-5 em. long and 4:0 mim. outside 
which in the reproductive tract could be traced with a diameter. screwed on to the end Phe needle of the 
nowly designed probe unit, were used to simulate counter is directed mto the needle guide by means of 
COW Ova. The artificial ova, consisting Of an ton three centralizing lugs on the co inter holder and b 
one hange resin (“Permutit’), Inpre gnated with radio the polythene ruides on the probe assemb!l 


vwetive gold, gold-198, of density 1-2 and 120u in 
diameter, were transferred to the cow uterus via the 


COrVvinx Thev were suspended in & small quantity 


of cow serum ce livered from a svrinyve attached Lo a 


narrow metal tube « xtending into the uterine horn 


The edie probe apparatus was then used LO sear h 


the internal walls of the uterine horns. cervix and nt = hes 

tor the pre sence of the tive artificia — 
ova at varying intervals of time after transfer. \ Act —_\— Forth \ r 
report of the results of this investivation tortius rstop Holder Ir 
the subject of the next communication The gold ( 


198 spheres are also being used in some other work 


on the tubal transport of ova in the rabbit? and 

in the ewe? 
The essential part of the needle probe apparatus Mee le 
Fig. 1) is the stainless steel N/Jb needle counter ; ; 


20th Contury Eleetronics), contained in a chromium Probe assemt 
plated counter holder The needle counter itself 
is 150 mm. long and the active length of the Geiger x <4 . i 
Miller counter is 12 mim., situated 7 mm. from the Neodile anidh Cr pl 

tip of the needle The probe assembly consists of Probe shear! 


the counter holder bolted on to a hollow polythens 

guide of length 58 mm. and outside diameter 34 mm.. 

utilizing the earthing nut at the rear of the holder Z = . = 
Into this guide is inserted a thin-walled aluminium 

metal tube of 25 mm. outside diameter \ further ; © guice Counter Polythene Probe oe Rubber 


guide sheath t 


polythene guide 15 mm. long is situated 5 em. behind 
the first. The rear part of the aluminium tube is 
covered with a rubber sheath handl>, through which Fig. 1. Needle probe equipt 


Complete probde unit 
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In order to search the cow reproductive tract for 
iny radioactivity emitted from the gold-198 spheres, 
the complete probe unit (Fig. 1) is grasped in one hand 
by means of the rubber handle of the probe assembly. 
The other hand is inserted into the rectum of the cow 
o he Ip guide the needle through the cervix and mto 
A little “Vaseline’ on the outside 
ot the probe sheath is sometimes needed to ease the 
probe sheath up the vaginal tract. With the needle 
the complete probe 
init is inserted and the needle guide passed through 
The counter is 
then eased forward up the probe sheath by applying 
forward pressure on the rubber grip with the free 
hand. The needle slides out from the guide, exposing 


the uterme horns. 


etracted into the needle guide a 


the cervix mto the uterus of the cow. 


the active counting zone to any ractiat ion pre sent in 
Vieinity. The intensity of radiation present 
im asurect on the rate meter 


the near 
It was found possible 
1o estimate very rapidly the approximate number of 
wold- 198 spheres in the uterus or the vagina merely 
the mone emmitte ad by the loudspeaker ith 
The always searched 
before investigating the cervix and 
This ensured that any radioactivity detected 


the rate-meter Vagina Was 


tor radroactivity 
titers 
in the vagina was not due to gold-198 spheres which 
nught be dislodged from th» 


tion of t he 


uterus during manipula 
needle cuide through the cervix 

the the needle is 
into the needle guide by pulling on the 
‘ubber grip, two marks on the aluminium tube imei 
eating full extension and full retraction of the needle 
Phe probe sheath is then drawn slowly back to the 


exterior 


In withdrawing 
retracted 


probe unit, 


By id peating the procedure cleseribed, the 
used to walls of the 
. cervix and vagina and the external organs of 
reproduction. If a sharp-poimted needle guide is 
atta hed to the probe sheath in place of the blunt 


counter may be search the 


iter 


one. then Stic h point Cul be used two pierce 
the wall of tho vagina, and search for activity in the 
I allopian tubes or ovaries or in the abdominal cavity 
Acknowledgment is due to Dr. J. C. Boursnell for 

his helpful interest and advice J. P. BENNETT 

towson, L. E 
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and 


A Possible Explanation for the Failure of 
Non-Surgical Ovum Transfers in the Cow 


SURGICAL transfer of fertilized ova by puncture of 


the uterme wall has been successful in several mam 
' but the non-surgical 
approach through the cervix has so far been successful 
only In the rabbit. transfer of the 
the cervix has also been suecessful. 
involved a surgical the 
In the cow many attempts have been made to obtain 
pregnancies by the non surgical transfer of 
through the cervix, but all have been unsuccessful*. 


species including t he cow 


in the mouse?, 
ovum through 


but at mcision iM vagina*® 


ova 


Work on cows, however, has shown that stimulation 
of the cervix the thus 
increasing uterine contractions, and that an injection 
of oxytocin induces uterine contractions at all stages 


CAUSES of oxytocin, 


of the oestrous eyele 
The experiments reported here were designed to 


throw some light on the problems involved in the 
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It was felt 
that such a transfer, which is carried out in the early 


non-surgical transfer of ova to the cow. 
luteal phase of the cycle owing to the MLOCOSSILY ot 
svnchronizing the development of the ovum 
that of the uterine endometrium, might stimulate the 
Cervix 
tractions, as a result of which the ova would be either 
expelled into the vagina or driven towards the utero 
tubal junction. The technique employed depended 
on the use of ‘artificial ova’, consisting of resin spheres 
impregnated with radioactive gold®. Between 10 and 
30 such spheres were transferred, in 0-75-1L-0 e.c. of 


with 


release and produce uterme con 


sterile homologous blood serum. non-surgically through 
the cervix of recipient heifers about three days after 
catheter of 
and length 40 em 
syringe by a L5-em. length of polythene tubing 
external diameter 2-25 mm It was hoped that by 
using such a fine catheter for the transfer, stumulation 
of the cervix 


oestrus, using stainless steel external! 


cliameter 1:5 mm connected to a 


would be reduced to a munimurn. \t 
varying times after the insertion of the spheres the 
and vagina were checked for radio 
activity with a needle-probe Geiger counter, which ts 


uterus, Cervix 
described in the previous communication 

It was found (Table 1) that, 1j-li hr. after transter, 
the spheres started to move through the cervix. 
and that after 14 hr. a large proportion of the spheres 
had been expelled from the uterus altogether. In 
exp. 7 (Table 1) 11 out of 25 spheres were recovered 
from the vagina 4] hr. after insertion. In two animals 
examuned (exp. 8 and 9), 204 hr. after insertion, some 
spheres had already voided from the vagina 
and consequently little or no radioactivity could be 
demonstrated in the vagina. other 
spheres were still retained by the uterus. In another 
animal (exp. 10) the spheres were transferred surgic 
ally. and these. too. were found in the vagina 4} he 
later, probably as a result of the traction applied to 
the uterus during the laparotomy, which may have 


been quite sufficient to cafise the release of oxvtocin 
» 


heen 


whereas some 


In another group of tour experiments (Table 
cow ova were transferred non surgically to recipient 
heifers, and at after the transfe) 
the animals were slaughtered, and the reproductive 
Of the 37 ova transferred, 


varving intervals 
tracts searched for the ova. 


RADIO 
TERUS OF 


rIvVE SPHERES 
HEIFERS 


TRANSFERRED NON 


Tab 1 FATE OF 
DAYS AFTER CRSTRUS 


SURGICALLY To 


tract checked 


Uterus 
Near 


rvix Cornuat 


* Eleven out of twenty-five 
recovered from the vagina 
Site of deposition was about half-way up the uterine horn 
Seale of radioactivity : N.C., not checked ++ very 
+, active + slightly active , hot active. 


radioactive spheres transferred were 


active 


4 
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Table 2 ATE OF COW OVA TRANSFERRED NON-SURGICALLY INTO 
Tabl Fat ( Ova 7 N 
THE UTERUS OF RECIPIENT HEIFERS 
Recip 
Days Tim 
from Ova from Ova r wn 
Ex} estrus tran nsertior iter 
No to ferred t vix —— 
transfer ( y the Fal 
if 
lopiar 
tube 
lj 
13 1} 4 0 
14 v il | 0 ( 
Total vi Total 6 iv 
(o1°4 per nt 


only 19 (51-4 per cent) were recovered. Some of the 
ova were expelled into the vagina just as rapidly as 
the radioactive spheres, but it is possible that at the 
peak of the luteal phase (exp. 14) expulsion is slower 
than during its early (exp. 1-13); during 
opstrua, expulsion occurs even more rapidly. Alto 


gether, our results show that the radioactive ‘artificial 


stage 


ova’ do in fact behave in a similar manner to normal 
ova 

Preliminary attempts to block the ejection mechan 
ism by the injection of adrenaline have been so 


Chis 


that the factor causing the ejection is not oxy tocin, 


far unsuccesstu does not neeessarily mean 


since the action of adrenaline is known to bea transi 
ent one, only blocking uterine activity for 4-8 min.*?. 


Spinal anwsthetics sufficient to paralyse the whole 


hind quarters of the cows were also tried, but again 


the spheres were ere ted aS mn the untreated COWR, 


Dr. 
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From the observations reported in this communica- 
tion it is concluded that one of the reasons for the 
failure of non-surgical ovum transfers in the cow is 
the ejection of the ova about 14 hr. after imsertion. 
This may be due to stimulation of the cervix at the 
time of the transfer, which the 
oxytocin from the pituitary gland, and consequently 
uterine contractions. 

We are grateful to Dr. T. R. R. Mann for discussing 
this manuscript. We acknowledge generous financial 
assistance from the Milk Marketing Board, and one of 
us (M.J.K.H.) acknowledges the receipt of an 
Agricultural Research Council Postgraduate Student - 
ship. 
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r XO obtaim critical ey idence for the presence ot an 

| enzyme or multi-enzyme system in a particular 
cell organelle, it is necessary to prepare this organelle 
freo from all other types of sub-cellular particle. In 
the case of isolated chloroplasts, differential contri- 
fugation is the method generally employed in attempts 
to free chloroplasts from smaller particles. Since 
1956, many workers have followed the procedure of 
Arnon et al.* in which the chloroplasts are sedimented 


from the leaf homogenates at 1,000¢ after ramoval of 


debris and whole cells. Resuspension of the chloro- 
plast pellet, followed by centrifuging at 1.0009, has 
been commonly employed with the view of removing 
residual amounts of smaller particles! 

However, the absence of biochemically active mito 
chondria from these preparations has usually been 
assumed rather than demonstrated. With the 
advent of a technique for separating chloroplasts 
from contaminating mitochondria by centrifugation 
in a density gradient, it has been shown that Vicia 
faba chloroplasts, prepared by the usual method! 


Imperial College of Science and Technology, London, S.W.7 


and twice washed, are still accompanied by numerous 
mitochondria. The aim of the prosent work was to 
determine how far the presence of mitochondria in 
chloroplast preparations can account for one of the 
features attributed to the plastids, the 
presence of glutamic-oxaloacetic transaminase. 

Aspartate is one of the compounds labelled when 
isolated spinach chloroplasts fix in the light*-*, 
while the addition of phosphoenolpyruvate and 
“CO, to a water extract of spinach chloroplasts leads 
to the formation of labelled oxaloacetate and labelled 
aspartate’. Although mitochondria from leaves 
have not been extensively studied in this respect, 
glutamic—oxaloacetic transaminase has been shown 
to be present in mitochondria from a number of 
higher plant sources*-''. In view of these findings, 
the assumptien that the formation of aspartate is an 
aspect of chloroplast metabolism? has been further 
investigated. 

Chloroplasts and mitochondria were isolated from 
leaves just fully expanded of Vicia faba plants 2-3 


namely, 
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s'ec 


a/ 


Biv procedure of James and Das 
‘ mploveds, except that the leaves were ground 
rose (0-3 7) contamimng phosphite 
0-067 VJ. pu 7-3 Mitochondrial and crude « 
plast obtained from the 


homogenate The crud chloroplast reparations 
I 


hand in suc 
iloro 


I re parat ions were rit 
then purified by centrifugation in a sucrose 

Puriti dl « hloroplasts were 
vibration and the 


giveerol density gradient. 
lisintegrated at 2° C. by ultrasonk 
green fragment ‘orana separated from the straw 
) by centrifug- 


extracts were 


coloured supernatant solution (‘stroma 
105.0009 for 30 Water 
iall volumes (5-6 mil.) of ice 


at brain. 
prepared by adding = 
eold distilled water or dilute phosphate buffer to 
the mitochondrial and chloroplast pe llets; after 30 
min. the particulate material was centrifuged down 
and the clear decanted.  Glutamic—oxalo- 
acetic transaminase and glutamue—pyruvic transamun- 
ase were detected qualitatively by the chromato 
graphic separation of amino-acids present in reaction 
transaminase Was 
the 
oxaloacetate 


solution 


; 
assayed quantitatively in water extracts by 


glutamic-oxaloacetic 
spectrophotometric measurement of 
at 280 mu!??. 

Crude chloroplast preparations found by 
chromatography to contain the two transaminases 
(Fig. la); the glutamic -oxaloacetic transaminase was 
also detected in water extracts of crude chloroplast 
preparat ins, confirming preys results’. However, 
mitochondrial preparations obtained from the same 
homogenates as were used for the isolation of chloro- 
plasts also contained both transaminases (Fig. 15). 


were 
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The purified chloroplasts were next examined; on 
four occasions, no transaminase activity could be 
demonstrated by the chromatographic method in 
either intact chloroplasts (Fig. lc) or the ‘grana’ or 
‘stroma’ fractions prepared from these chloroplasts. 
In addition, glutamic oxaloacetic transaminase could 
not be detected by the spectrophotometric method 
either in the ‘stroma’ or in water extracts of whole 
chloroplasts. Chloroplast suspensions containing as 
much as 2-5 mgm. chlorophyll or the ‘stroma’ obtained 
from chloroplasts equivalent to 4 mgm. chlorophyll 
were used in the reaetion mixtures (fina! vol., 3 ml.). 
The addition of pyridoxal 5-phosphate (0-75 x 10-* 
M) had no effect. 

From these results it seemed possible that the 
transaminase activity of the crude chloroplast 
preparations could be attributed to the presence of 
mitochondria. An experiment was therefore designed 
to test the possibility that mitochondria are co- 
precipitated with chloroplasts Mitochondria 
purified chloroplasts were prepare d from bean leaves 
(fresh weight 325 gm.) and suspended im sucrose 
phosphate dium the 
nutochondrial con- 
and 


and 


volumes of 
vdded to a 
chloroplast. suspension, 
1.000qg for 12 


Ine reasing 
suspension were 
stant volume otf thie 
the mixtures centrifuged at 
The pellets were washed once in 10 ml. of medium 
and resuspe nded in 5 mil phosphate buffer (0-005 M, 
After 30 min. at 2° C., the suspensions were 
17.000g tor 45 the clear 
assayed for ghitamic—oxalo- 
acetic transaminase by the  spectrophotometric 
method. The results (Table 1) that a linear 
relationship exists between the amount of transamin- 
ase and the volume of mitochondrial suspension added 
to the purified chloroplasts. Phi 
the chloroplast y llets by 
the presence of the transaminases was confirmed by 
the chromatographic method (Fig. 1d). Mitochondria 
were observed microsc opically in washed pellets from 
A (Table 1). 


washing removes 


min. 


pH 


centrifuged at min., and 


supernatant solutions 


show 


contamination of 
mitochondria as shown by 


tubes B-G. but were absent from tube 
of the assumption that 
effect of washing 


In view 
the mitochondria, the 
purified chloroplasts and mitochondria was studied. 
Fig. 2 shows that the first 
able fraction of the transaminase 


a mixture of 


wash removes a considor- 
activity, but that 
additional washing has little further effect. 

These experiments clearly demonstrate that mito- 
chondria sediment w ith chloropla ts when suspensions 
containing both types of particle are spun at ‘chloro- 
plast’ speed (1,000q). and that these mitochondria 
are not completely The 
possil ilitv must therefore be considered that mito- 
chondrial contamination is responsible for some of 
the properties of chlorop!] ists isolated by procedures 
only centrifugation. It is 


removed by two washings. 


involving differential 
MITOCHONDRIA AND CHLOROPLASTS 


Units of 
Transaminase 


Table 1} OPRECIPITATION Ot 


Contents of centrifuge tubes 
A. 5 mil. Ch. 
B. 5 mi. Ch. 


Ch. 4 
5 mil. Ch. + 
+ 
+ 


5 ml. medium 

0-5 ml. M. + 4°5 ml. medium 
1-0 ml. M 4 ml. medium 
2-0 ml. M. + 3 mi. medium 
3-0 ml. M. + 2 ml. medium 
5-0 ml. M. 

9-0 mi. medium 


E. 5 ml. Ch. 
F. 5 ml. Ch 
G ml. M 


M.. mitochondrial suspension; Ch., purified chloroplast suspension 

Medium: sucrose (0-3 M) containing phosphate buffer (0-067 M, 
pu 7-3). 

Tubes A-F were centrifuged at 1,000g for 12 min.; tube G@ was 
centrifuged at 17,000g for 20 min The pellets were washed once 
with sucrose-phosphate medium before water extracts were made. 
The extracts were assayed at 20° for glutamic-oxaloacetic trans- 
aminase (ref. 12). Units as defined by Ellis and Davies (ref. 12). 
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Fig. 1 \ of t paper chr atography 
hicroplast and mixtur f mitochondria and purified 
lor asts at ig tf id were washed 
sucrose] 4 I ik iu i mil | | 
water Samy m ver cubated wit! ketoglutarats = 
ther spartat 150 les) or L-alanine 
0 umnoles total v e of 3 ml. phosphate buffer (0-067 M 
ees pH 7°3) for 4 br. at 30 fhe ethanol-soluble material was ; 
Cae hromatogrammed in phenol. .W, marker g mat A, aspat a) 
vlutarat br alanir ketoglutarate, zero time 
alanine + a-ketoglutarate, 4 hr E, a-ketoglutarate, 4 hr. 
4 
wits 
: 
ON 
4 
a 
0-53 
1°87 
$-25 
444 
8:7 
3-06 


( 
L) 
big Effect of washing on mitochondrial ntaminat 
{ m nl. liu wed at 17,000g tor 201 
mil, mil. med trifuged at 1.0009 for 12 
mi, M triftuged at 1,000g for 12 mil D 
hut washed lium } is but wash 
‘ 
\ ts wer vd n all the final pell ind assay 
f glutar Kalowcetic transamina ret. 
hondrial pens purified chloroplast 
n: both in suer phosphate medium 
ingested that the amount of ghitamic oxaloacoet i 


transaminase could be used as an index of the degre: 
of contamination of chloroplast preparations by 
As we have found that the puritied 
contain 


nutochondria. 
well as the mitochondria. 
dehvdrovenase!®, the 
could be 
by linking the production of oxaloacetate 
reduced diphosphopyridine 


‘ hloroplast 5, AS 
highs 


ot the 


metive 
ASSA\ increased con 

tera bl 
vith the 
nucheotick 


oxidation of 
‘ 

The possibility cannot be ruled out that purification 
completely removes 
transaminases trom the chloroplasts Zelitch 
Barber have found that high concentrations of glvcero! 
but do not eliminate, the oxidative activity 
The glutamic -oxaloacetic 


the glivcerol technique 


ana 


pinach mitochondria 


VW TOPLASMICALLY inherited respiratory de 
(3 ficiency in Saccharomyces is characterized by the 
loss or depression of the activities of a 
turally with the 


permanent 


number of enzymes struc associated 


mitochondrion'. Though a variety of chemical and 
physical treatments have been described which 
induce this condition® the particular metaboli 


disturbances which comprise the inducing event are 
not yet defined. Bearing on this question, we have 
reported that are 
more responsive to inducers of respiratory deficiency 
than cells grown aerobically®. the terminal 
electron transport system is inoperative in anaerobir 


anaerobically grown veast cells 


since 


ally grown cells, it is possible that at least one of the 
metabolic processes which sustain mducing damage is 
partially debilitated simply by a limitation of intra 
cellular hydrogen acceptors. The severe reduction of 
overall lipid synthesis which occurs characteristically 
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TTANsaMinase activity of water extracts of bean leat 
mitochondria is also reduced (by about 50 per cent 
mitochondria with 60° per 
In neither case does the glycerol 
in a complete disappearance of 
enzynue activity. The chloroplasts purified by the 
ulveerol technique are not devoid of enzymes; they 
are able to carry out the complete process of photo 
phosphorylation, and contain triphosphopyridine 
nucleotide-triose phosphate dehydrogenase and malic 
dehydrogenase'®. In addition, chloroplasts freed 
from mitochondria by an alternative technique 
(centrifuging in a sucrose diodone density gradient! 


by pretreatment of the 
cent glycerol". 
treatment result 


do not contain any glutamic -oxaloacetic transaminase 
but still exhibit triphosphopyridine nucleotide-triose 
phosphate dehydrogenase and malic dehydrogenas 
activity. The available ey idence, therefore. suggests 
that the absence of transaminases from the purified 
chloroplasts is not a result of the purification pro 
cedure. Inany event, the great advantage of working 
with chloroplasts free from mutochondria must be 
weighed against any possible disadvantage associated 


vith the purification procedure. 
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suggested to 


when yeasts are grown anaerobically 
us that the oxidation of pyruvate to acetate might 


represent such a this were then 
limiting the ability of cells to generate acetate during 


process If BO, 
aerobie growth on glucose should increase their sus 
ceptibilities to induction of respiratory deficiency. To 
test this possibility we have attempted to prepar: 
acetate-ceficient both aerobic 
propagations on a pantothenate-free 
medium. Growth under these conditions is known to 
depress cellular coenzyme A-levels and result in a 
consequent depression of both acetate formation and 
utilization’. The present article describes our observa 

tions that cells are transformed directly into respira 

tion-deficient mutants when grown aerobically in the 
absence of pantothenate and that such transforma 

tion can be prevented by the provision of exogenous 
acetate or certain higher fatty acids. 


yeasts by and 


anaerobic 


792 
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The 


Saccharomyces possessing absolute and partial growth 


test Organist Was a tetraploid 
requirements for adenine and pantothenate respe 
tively. 
origin occur within this ina frequency of about 
( per cent. The basal pantothenate tree 
medium used was of the 

vlucose, 40 gm. ; ammonium 
potassium dihydrogen phosphate, 15 gm 
hydrogen 
sulphate, 0-5 gm 


Respiration-deficient mutants of spontaneous 


growth 
following composition 
tartrate, 2 om 
ervstalline 


hlor rede 


phosphate, 3 gm 


magnesium calcium 
O33 em 
crystalline zine sulphate, 3 mgm. copper 
sulphate, mgm. ervstalline manganous sulphat 
mgm.;(NH,),Mo,O,,.4H,O, 0-15 mgm. ; Na, B,O 
10H,O, O-9 inositol, LO thiamin 
hvdrochloride, 

pyridoxine, 0-6 
biotin, 0-02 
1.000 ml To prepare pantothenate 


crystalline ferrous sulphate. 


erystalline 


paraaminobenzoie acid 


mgm mage nicotimic acid 


mgm ; adenine sulphate, 150 
water, 
supplemented medium, mgm, of panto 
thenate was added litre. This as well as other 
additions to the indicated in the 
were made prior to autoclaving at 10 lb. pressure tor 


mgm 


medium as text 


1 min For aerobic growth, the medium was dis 
pensed in 50-ml. quantities into 250 mil. Erlenmeyer 
following inoculation the flasks were incubated 
Loo 


tlasks; 
at 28° C. on a reciprocal shaker operating at 
2-in. strokes per anaerobic 
screw-cap test tubes 20 em. «x 2 em. were tilled to a 
depth of about 17 em. with 50 ml. of median 

inoculated and incubated statically at 28°C. Though 
these static growth conditions are properly described 
is micro-aerobic, they are effectively anaerobic since 
cultivated fail to 
adaptation to oxygen utilization which occurs under 
verobiosis® (‘ells 
harvested from the log phase of pantothenate supple 
washed four times in 4/15 


minute For yrowtl 


cells 80 achieve the enzymati 


for experimental inocula were 
eultures. 
potassium dihydrogen phosphate and introduced to a 
density of about 3-0 x 10# per ml. into the 
experimental flasks or tubes At intervals during 
subsequent incubation | mi. samples of the cultures 
were plated to determine mereases in cell numbers 
and the frequencies of respiratory mutants appearinyz 
The composition of the plating 


rie nted aerobic 


cells 


in the populations 
medium and the technique for scoring respiration 
deficient mutants have been described previously '® 

Curves presented in Fig. 1 illustrate the inereases in 
number of cells and the frequencies of respirator) 
variants scored in cultures prepared as indicated 
above It is seen that cells express a partial yrowth 
requirement for pantothenate under both aerobic 
and anaerobic conditions. It may also be noted that 
in pantothenate-free medium both aerobically and 
anaerobically cultivated initially rapid 
though declining, rates of increase which are stabilized 
into logarithmic rates of growth approximately 12 
hr. after inoculation. Undoubtedly, this anomalous 
vrowth behaviour is due to a carry-over of stored 
pantothenate in the cells of the inoculum. Through 
the early and midale portions of the logarithmic 
periods of growth, the frequencies of respiratory 


cells show 


variants are maintained at the spontaneous levels 
in all cultures. However, during the period of transi 
tion from the logarithmic into the stationary phase 
of growth. cells cultivated aerobically in the absence ot 
pantothenate are cony erted en masse into respiration 
deficient mutants; no such transformation occurs in 
either the pantothenate supplemented culture or in 
with or without pantothenate 


anaerobic cultures 


JRAL CONDITIONS 
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RAL CONDITIONS 


THENATE PRESENT 


THENATE ABSENT 


Po determiun lipid metabolism hit 


have on this mutation, acetate as well as representa 
tive sterols and higher 
were tested individually 
early 
pantothenate -ftree 
Table 


saturated and unsaturated 


fattv acids tor possible 


influences on the compositions ol stationary 
populations attained in 
aerobic cultures Phe 
show that. with the exception of chole sterol, each of 
the lipids examined Mmcreages the total eell yield 
over that the absence of lipid. This is 
onsistent with @ previous report that pantothenate 
multiple lipid deficiencies 
Saccharomyces" On the other hand, only acetate 
and the mono-unsaturated oleic acid appear highh 


phase 


results summarized in 


obtained in 


starvation caures 


effective in preventing the oecurrence of respirators 


HIGHER FATTY ACID AND 
NUMBER OF CELLS AND 

MUTANTS PRODUCE! IN 
PANTOTHENATE-FREE CULTURES AFTER 72 HR, INCUBATION CULTURES 
WERE INOCULATED TO AN INITIAL DENSITY OF 2° ~ 10* CELLS ML. 


Table 1 EFFECTS OF ACETATE 
SUPPLEMENTS ON THE TorTal 
QUENCIES OF RESPIRATION-DEFICIENT 


Cell N | Mutants 


nsaturated fatty acids 


Ergostero 


* Potassium acetate was added directly to the medium to a con 
centration of 4.5 mgm./ml other fatty acids and the sterols were 
added to the medium from ethanolic solutions to concentrations of 
50 wzm./ml. The ethanol content of each experimental flask, including 
the lipid-free control, was adjusted to a concentration of O-2 per cent 
v/v) prior to autoclaving 
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| 
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= 
ation time 
Vig. 1. Growth and mutation curves of cells cultivated a 
cr anaerobically in the presence or absence of pantothenat 
4 
100 cell 
None 76 10° 
Linoleie acid 10 si 
Oleie acid 21 « 10 
Saturated fatty acids 
Palmitic acid 17 10 
Sterols 
Cholesterol 10 88 1 
x 10 13-0 


704 
mutation ; the fully saturated stearic and palmitic 
considerably effective in this regard 
acid and the 


acids are less 


while the di-unsaturated linoleic sterols, 
ergosterol and cholestero!, are without effect 
Evidently 


tatty 


yeast cells require a supply of certain 
acids in order to « naure the stability of 
ipparatus Their need for 
Under conditions of 
cells are incapable of provid- 


genetic 
their aerobic re spiratory 
oleate is particularly critical 
pantothe nate deficiency 
ing these materials for themselves when approaching 
the stationary culture 
The fact that effective as 
oleic acid i 


phase of growth im aerobic 
exogenous acetate i as 


this establishes 


satisfying requirement 
that the pantothe nate-starved cells POSSERS sufficient 
quantities of coenzyme 1 to permit 


of fatty acid production from acetate and 
that their lipid need results from their limited ability 


inn adequate rate 


indicates 


growth on glucose It in 
known that yeast cells grown aerobically incorporate 

the 
their 


ever, does not deve lop 


to generate acetate during 


acetate into lipids rates during 
logarithm 


ability 


at equivalent 
and stationary phases of growth 
to oxidize acetate, how 
appreciably until the termination of the logarithmic 
Since the oxidation of acetate by veast is 
concluded that panto- 
conduct no significant 
acetate oxidation either during logarithmic aerobic 
growth or tate of growth The 
fact that they also do not mutate under these condi 
tions indicates that their pr vluetion of acetate is at 
least sufficient for the biosynthesis of the fattv acids 
Accordingly, the extensive 


phase 
an aerobi 
thenate-starved 


proce ae. if can 
cells 


at any anaerobic 


which stabilize respiration. 
mutation which pantothe nate-starved cells undergo 
at the inception of the stationary phase of aerobic 
growth can be attributed to their oxidative depletion 
of that limited supply of endogenous acetate which is 
Thus 


metabolism dos appear to he of hasic Importance m 


essential for biosynthetic purposes acetate 


FTCHE radiosensitivity of a given species and strain 

| of bacteria is characteristic of that species and 
strain, but is subject to modification by a variety of 
physiological and environmental factors! (mong 
the which modify are 
oxygen’, and the sulphydryl-amines, 
and AET* 

A number of considerations have led investigators 
to postulate that the lethal effects of radiation might 
be mediated by damage imduced in the 
structure of the nucleic acids, in particular deoxyribo 


factors radiation sensitivity 


nitric oxide’, 


such as cysteine’, cvste amine 


molecular 


nucleic id (ION \ The discovery in recent vears 
that certain purine and pyrimidine analogues are 
incorporated into bacterial DNA?’ makes it of 


interest to study the effect of the resulting alteration 
of molecular structure of DNA on radiosensitivity 
The work deseribed here initiated about u 
year ago’, and is focused primarily on the X-ray 
sensitivity ot various strains of BR coli, though some 


Was 
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the genetic maintenance of cellular 


competence. 


respiratory 


The respiratory activity of the normal mitochon 
drion depends uniquely on the structural orienta 
tion of its constituent enzymes! 
nucleic acid along with the enzymie proteins them 
selves contribute to the preservation of this organiza 

While it may be assumed that the 
of mitochondrial OnZV nes, like those of other enzymes, 
the fact that mitochondria do 


novo shows that their fabrication is con 


Lipids and ribo 


tion hiosyntheses 
are genically directed, 
not arise de 
tingent on the structural organization of pre-eXist 
ent mitochondria. Thus which upset 
normal mitochondrial organization might be expected 
to give rise to lines of mutant mitochondria exhibiting 


treatments 


The heritable loss ot 
panto 


depressed respiratory activities 
respiratory induced in cells by 


thenate starvation can most simply be ascribed, at 


competence 


present, to such a disorganization resulting from a 
cellular deficiency for particular fatty acids 
This work was aided by a between the 


Office of Naval Research, Department of the Navy 


eontract 


and the University of Wichita. NP 103 459, and a 
grant from the Kansas Division of the American 
Cancer Society. 
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beon 


have also 


experiments with ultra-violet 
formed. 

Greer'' has recently reported a striking increase of 
ultra-violet sensitivity in &. coli, strain 157-. a 
thymine-deficient mutant, after incorporation of the 
thymine analogue, 5-bromouracil (Bl Djordjevic 
and Szvbalski'® have reported a similar response to 
ultra-violet In mammalhan cultivated in vitro 
in the presence of 5-bromouracil deoxyriboside 
(BUDR), as well as the corresponding iodinated 
compound (IUDR). These authors also reported 
limited experiments with X-rays, indicating increased 
lethality in mammalian cells the DNA of which was 
labelled with these halogenated deoxyribosides 

We have used the wild-type EF. coli strains / 
(W3292, radiosensitive) and 2/r (radioresistant'*); a 
thvmine-deficient mutant of strain B (W4516); and a 
purine- and thiamin-deficient mutant of strain A 12 

W3687). all obtained through the kindness of Dr 


per- 


cells 


i 
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1 practical guide to the 
basic principles of optical 
microscopy and also to the 
many specialised forms it 
takes today... 


OPTICAL MICROSCOPE 
TECHNIQUE 


pages 


@ ilv 
diagrams 


41 


lustrations 


A NEWNES PRACTICAL SCIENCE BOOK 


Books on pure 
AND APPLIED SCIENCE 


LARGE STOCK ALWAYS AVAILABLE 


Many of the books 
mentioned in this journal are available 


reviewed or 


from stock. Foreign books not in 
stock obtained to order with the least 
possible delay. 


Catalogues on application. 


Scientific Lending Library 


New books and latest editions available promptly 


ANNUAL SUBSCRIPTION, FROM £2-5-0 
Prospectus free on request 


Second-hand Books 


Large stock of recent editions 


Please state interests 


H. K. LEWIS & Co. Lid. 
LONDON: 136 GOWER STREET, W.C.! 
Business howrs—9 a.m. to 5.30 p.m., Saturday to | p.m. 
Telephone: Euston 4282 (9 lines) 


SOME PHILIPS SUCCESSES 


Magnetic 
Sound Recording 


D. A. SNEL provides a study of basic 

principles which apply to all makes of 
j instruments, and includes the latest 
stereophonic developments 


230 pp 26s. 6d. 


Thyratrons 


| C. M. SWENNE’S account of the construction, operation 


ind characteristics of these fast switching devices, much 
used in relay and timing circuits, convertors, etc 


106 pp 13s. 6d. 


Magnetrons 


K. HINKEL’S short well-illustrated introduction to the 
applications, physical background and properties of a 
tube often high- 
frequency energy. 
102 pp. 


increasingly used as a source of 


23s. 6d. 


Tube and Semiconductor 
Selection Guide, 1960-61 


r. J. KROES provides up to date information on the 
characteristics and reference numbers of Philips tubes ; 


| this edition includes base-connections. 


160 pp. 13s. 6d. 


Medical X-Ray Technique 


Prof. G. J. Van der PLAATS’ superb reference work 


provides a full survey of the applied physics of the 


| subject and reviews modern methods, including television 


techniques 


496 pp. 60s. 


Philips Research Reports 


fundamental research, 


physico- 


An authoritative journal on 
particularly solid physics and the 
chemical borderlands ; this year, four large supplements 
are available free of charge to subscribers. 


8s. 6d. each. 44s. 


State 


subscription (6 issues) 


CLEAVER-HUME PRESS, LTD. 
London: 31 Wright’s Lane, Kensington, W.8 
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In all branches of medical and biological research, there 

iS a Steady increase in the use of animals for the purpose of 

J urnal for experimentation The demand for quality in regard to 
0 heredity and health is more stringent than ever before 


Ditlerent species of animals are being used for experimen- 


e tation. This necessitates treatment of a range of problems ; 
X erimen d for this purpose the publication of a special journal is 
required. In the Journal for Experimental Zoology,” the 


first of its kind on an international scale, there will appear : 


Original work on anatomy, physiology (standard values), 
classification, ecology, history, etc., of the kinds of animals 
for experimentation, the care needed for them (rooms, 

EDITORS cages, feeding, etc.), animal breeding (methods, families, 
Pu genetics), illnesses of the animals (etiology, pathological 
H ; anatomy, histology and physiology) and methods of prevent- 
irr mr l ing illness, parasites and their control, the methodology of 
The following persons belong to the experimentation on animals. Also there will be surve) 
advisory council at present reviews, discussions on books and items of news. 
4. Grafh, Berlin- Buch 
herfe Mode of publication and condition of purchase: Six 
copies published in an unrestricted sequence form one 
volume. Size of one copy is 32 printed pages. Format, 
17 24cm. The first copy will be edited during the second 
half of 1961. Price per book 4.50 D.M. approximately 


VEB Gustav Fischer Verlag Jena 


GERMAN DEMOCRATIC REPUBLIC 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.! 
(Welbeck 1340) 

Buy and sell Scientific Journals and Periodicals and 
Schwarz Memorial Volume Learned Society Publications in all languages. 
Librarians, and others, should send us their list of 


ELECTRO NICs wants", or duplicates for sale. Binding undertaken. 
FOR SPECTROSCOPISTS Scientific Circulations Ltd. 


We have extensive stocks of Technica! Journals, Periodicals 
and Textbooks. Special terms for Technical and Commercial 
Libraries. All Scientific and Technical publications purchased 


By members of the Photo- 
electric Spectrometry Group and of 111, Eastbourne Mews, London, W.2 


Telephone: AMBassador 6934 


the Electronics Department 


of Southampton University 
GLASSWORKERS 


Edited by C. G. CANNON, B.SC., F.INST.P., E POLARISCOPE 


with a preface by H. W. THOMPSON, F.R.S 


Wave retardation analyser 
‘ 5800 A gives most sensitive 
Price 60s. net fica f stra 

wey n ght aperture 1+ 
ms 6)" x S$ 


£11 16s. 6d. 


HILGER & WATTS LIMITED sag 


98 St. Pancras Way London NWI Sime nalyser showing Strains against 
black field Price: £5 Ss, Od. 


Immediate Delivery. 


H. S. B. MEAKIN, LTD., 35, Victoria Street, S.W.! 
SUPPLIERS OF POLAROID PLASTIC ond GLASS Tel. : Abbey 6713 


NEW | 4, 

| | | 
| 

| 

W’. Schater, Tuabineger 

SEMPER 

BOMS 

| LIF 
| 
= 

| 

ay 


Supplement to NATURE of May 27, 1901 


MACMILLAN 
BOOKS 


The Economic Consequences of the 
Size of Nations Edited by E. A. G. ROBINSON 


This was the theme of the International Economic Association’s annual conference, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase of 
the size of a nation and of a national market might permit the achievement of economies 
otherwise unattainable. ‘An immensely rich mine of ideas and facts.’.— The Economist. 


508 


Food, Land and Manpower 
in Western Europe P. LAMARTINE YATES 


A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
supply and agricultural problems. This is the first of a series of four monographs 
being prepared on European problems. 355 


Structural Concrete KURT BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
volume. The layout of the book follows the scheme established by its predecessors, 
with materials, design, and construction dealt with in that order. 

164 figures, 73 photographs, 113 tables. 84s 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a refresher course in the form of brief accounts of 
selected topics in physics will find this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 
rain-making, radio astronomy, and cosmic rays. Profusely illustrated. 30s 


ST MARTIN’S STREET LONDON WC2 
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INTERSCIENCE MONOGRAPHS AND TEXTS IN PHYSICS AND ASTRONOMY 


Volume V 


TECHNIQUES OF HIGH ENERGY PHYSICS 


edited by DAVID M. RITSON, Laboratory for Nuclear Science, Massachusetts Institute of Technology, Cambridge, Mass 


CONTENTS: 
Since the end of World War II the style of instrumentavion 1. General Properties of Particles and Radia- " 
in high energy physics has changed radically. Unhappily, tion : 
the ‘fundamental’ discovery of this era has been that a group 2. Diffusion Cloud Chambers 
employing modern engineering and organizational tech- 3. Bubble Chambers 
niqu wn ask experimental questions that would have 4 ee 
< a 
seemed inconceivable twenty years ago. The most dramatic 
/ we 6. lonization Counters 
example of this is provid by the large hydrogen bubbdic 7. Scintillation and Cerenkov Counters 
chamber, the utilization of heavy electrical engineering 8. Use of Transistors in High Energy Physics 
+ large scale cryogenics, and advanced computer data pro- Research 
cessing. It is hoped that this book will help either to put 9. Beam Optics 
the fields of experimentation in perspective for the pro- 10. Target Preparation 
fessional or to communicate ideas and techniques to the 11, Beam Monitoring Methods 
beginning physicist Part 1—Monitoring High-Energy Proton Beam 
Part 2—Monitoring High-Energy Electron and 
X-ray Bears 
$52 pages 182 figures 52 tables Appendices—Index 


Volume VI 


PHYSICS OF THE SOLAR CHROMOSPHERE 


by RICHARD N. THOMAS, Boulder Laboratories, Nationa 1B creau of Standards, Boulder, Colorado, 

ind R. GRANT ATHAY, High Altitude Observatory, University of Colorado, Boulder, Colorado 

CONTENTS : 

of the 1. The Problem of the Solar Chromosphere and 
Its Bearing on the General Problem of Stellar 
Atmospheric Structure 


This book has a dual role: that of a descripti 
present issu relating to the solar chromosphere, and that 
history, in effect, of every important system in the 


of a cas 


2. Chromospheric Data 
field of gas dynamics It will be of primary interest to 3. Variations in Chromospheric Structure and 
astronomers as a reference and class text, and also to workers Mass Motions : - 
in the field of aerodynamics, magnetodynamics, solar- 4. of a Gas in a 
terrestrial relations hips and rocket and satellite instrumen- Statistically Steady State — ; : 
octen It is actually a ble nd of ane ) things tx an expositi = s. Thermal Stability of a Gas with a Non- 
of, and status report on, the development of a new methodology 6. The Analysis of Emission in the Optical 
for the discussion and analysis of a gaseous atmosphere whose Continuum to Obtain ne(h) and Tpth) 
prototype is the stellar atmosphere ; and (2) a summary of the Under the Assumption of a Spherically 
application of this methodology to a particular atm osph ere Symmetric Lower Chromosphere 
the solar chromosphere—on the basis of an extensive new 7. Extension of the Model to Include Helium 
t observations which had been planned and obtained a Emission : 
Sct OF Cuscrvations uined as a 8. An Extension of the Model to Include Radio 
result of the original efforts on the development of this new Noise Data 
methodologs 9. Data in Whose Analysis the Effects of Both 
Self-Absorption and of Departures from a 
432 pages 67 figures 61 tables 117 - Equilibrium 
ro. Summary Comments on the Chromospheric 
Model 


Appendices — Bibliography — Index 


To be published very shortly 


AN ATLAS OF THE MOON’S FAR SIDE: 


The Lunik III Reconnaissance 

ompiled and edited for the U.S.S.R. Academy of Sciences by N. N. BARABASHOV, Kharkov University Observatory 
A. A. MIKHAILOV, Pulkovo Observatory, 
N. LIPSKY, Sternberg Astronomical Institute, Moscon 

Imiversity, 
and translated from the Russian by RICHARD B. RODMAN, Harvard Observatory 
CONTENTS : 


First published by the U.S.S.R. Academy of Sciences as the Introduction 

Atlas of the Opposite Side of the Moon this complete English 1. The Photographs and Their Transmission 
edition duplicates the Russian original in content and format 2. Interpretive Techniques 

It includes exact replicas of all 20 plates containing 30 pic- 3. The Photometric Cross Sections 


4. Reduction of the Material 


tures of hitherto invisible features of the Moon. These : 
5. Catalogue 


pictures represent those obtained by means of electronic 

Sievation processes from the best photographs taken by References 

Lunik III. Also included are (a) the definitive map of the 

Moon’s far side, sectionalized on 4 pages of the book, and Published jointly with SKY PUBLISHING 
also as a separate 17 x 24 in. insert; (b) a catalogue of 498 lunar CORPORATION, Harvard 
formations identified ; and (c) a full account of the working Approx. 200 pages, 20 plates of 30 Photographs, 
methods of analysis of the photographs : 50 f 


88-90 Chancery Lane, 


Interscience @) Publishers 

NEW YORK LONDON 
ot 

+ 

London, W.C.2- 


Supplement to N A TURE of May 27, 1961 v 


DISPERSION 
RELATIONS 


EDITED BY G. R. SCREATON 


Dispersion Relations was chosen as_ the 
subject for the Scottish Universities Summer 
School, held at Edinburgh in 1960 under the 
Directorship of Professor N. Kemmer, F.R-S. 
During a period of three weeks courses were 
given at a very advanced level. and the 
lectures delivered by some of the world’s 
leading mathematical physicists and here 
permanent 


invaluable picture of the current state of the 


presented in form give an 
subject. 


350 pages line diagrams 55s net 


Prospectus listing contents available 


THE EARTH TODAY 


EDITED BY A. H. COOK 
AND T. F. GASKELL 


This special volume of the Geophysical 
Journal is being published in honour of the 
seventieth birthday of Sir Harold Jeffreys. 
It comprises papers by many of Sir Harold's 
distinguished colleagues and pupils, repre- 
senting the most advanced work in a number 
of fields in which Sir Harold has long been 
interested. Among the subjects covered are 


the Earth’s Gravitational Field, Seismology, 


Free Oscillations. Thermal State, and 
Geodesy. 
260 pages half-tone plates 80s net 


Prospectus listing contents available 


OLIVER & BOYD 


Tweeddale Court, 14 High Street, 
Edinburgh 1. 
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Back Numbers 
Periodicals 
Sale 


AMERICAN CHEMICAL SOCIETY JOURNAL 


Vols. 1 81 Washington 1879-1959. With G.I. 
1 20 and Proceedings 1/2. 1876-78. Partly 
bound. £440. 

ANGEWANDTE CHEMIE 

Vols. 14-72. Berlin 1901 1960. Lacks vols. 
34, 37, 58. £270. 

CHEMICAL ENGINEERING SCIENCE 

Vols. 1-12. Oxford/New York 1951-1960. £96, 


CHEMICAL SOCIETY LONDON JOURNAL 
1902 1959. Lacks vears 1914, 1921, 1932. aad 1 
index. £380. 


CHEMIE—INGENIEUR—TECHNIK 
Vols. | 31. Berlin 1928 1959. Partly bound. £85. 


CHEMISCHES ZENTRALBLATT 

Vols. 68 131, with Annual Indices, Gen. Ind. 1-6, 
all Supplements and Special vols. as far as publ. 
to date. (Lacks vol. 111, pp. 2497 4690 and 
Subject-Formula Index ‘in vol. 110, pp. 3277-3306 
(contents) in vol. 112, Supplement No. 4 to vol. 120, 
Subject Index L -Z in vol. 123 and Aut/ Pat. Index 
Pt. 1 in vol. 128). Berlin, 1897-1960. 45 vols. 
are bound. £1,490. 


INSTITUTION OF THE RUBBER 
LONDON TRANSACTIONS 
Vols. 1-32/Nos. 1-5. London (1925-1956). With 
G.I. 1-20 and Yearbook for 1923-24. Lacks 21 

tpi’s. £170. 

JOURNAL OF INORGANIC AND NUCLEAR 
CHEMISTRY 

Vols. 1-15. Oxford /New York 1955-1960. Lacks 

vol. 8. £112. 


INDUSTRY 


We hold in Oxford and New York a comprehensive stock of British, 
Continental and American Periodicals and frequently issue catalogues 
Please send your f requirements 


Headington Hill Hall, Oxford 
Tel. 64881. Cables : LEXICOM. Telex 83177. 
Offices also at: 


103, Fifth Avenue, New York 3, Tel. Chelsea 2—2100. 
Kaiserstrasse 75, Frankfurt am Main. Tel. 33.74.61. 
24 rue des Ecoles, Paris Ve. Tel. ODEon 30-00. 
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INTERNAL MAGNET SYSTEMS 


The internal magnet system was developed originally about 


30 years ago but it is only in recent years that this method has 
been used on a large scale. The basic principle is simple 
instead of a coil working around an iron concentrator in the 
pole tunnel of a large magnet assembly, the concentrator is 


replaced by a cylindrical magnet with iron pole shoes attached 


to give a linear distribution of flux. The coil then swings 


between the magnet assembly and an outer iron ring, which 


provides the return circuit and a shield against stray fields 


Usually, the pole shoes are either fixed by an adhesive or b 


solder or are dovetailed into the periphery of the magnet. A 


methods however, of high reluctance 


and diff 


accurately and firmly in position 


THE ‘SINCOMAX’ TECHNIQUE 


Sincomax” 


these introduce gaps 


the circuit iculties can also arise in attaching the shoes 


Powder Metallurgy and the “ technique, developed 


by Murex Limited, applied to the manufacture of this type of 


assembly, have now made possible magnet units of reliable and 


consistent performance. The problem of attaching the iron 


shoes has been completely overcome by the application of the 


“Sincomax”™ technique, which enables magnet material and 


iron powder to be pressed and subsequently furnaced as one 


piece to form a single composite unit of high bond strength 


having a definite line of demarcation between the two materials 


The pole shoes of high-density magnetic iron can be thin in 
section and can be designed to give a linear distribution of flux 
Prov 


without 


th 


ision can be made to accommodate 


the 


over their entire lengt 


supports or pillars affecting overall cost of 


the 


assembly 


Internal Magnet System by courtes\ 


of Crompton Parkinson Limited 


ACTUAL SIZE OF MAGNET 
M x Limited have ma vears experience in the manufacture 
magnets by the Powder Metallurgy technique and qualified technica 
taff are available to advise on magnet design and performance 


MUREX LTD (Powder Metallurgy Division) 
Rainham, Essex foimbom, Essex 3322 


Telex 28632 Telegrams : Murex, Rainham-Dagenham Telex 


“d Sales Office: Central House, Upper Woburn Place. W.C.1. Tel. EUSton 8265 
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STOP 
WATCHES 
“FOR INDUSTRY, EDUCATION, RESEARCH AND 
ALL SCIENTIFIC PURPOSES 


ALL 
| CALIBRATIONS | 
AVAILABLE 


ROSOTINER 
Type 38 10 


Each operation 


zeros 
and stops 
£27 0 


10 


Split Action Timer Electrically 12 
Type 7865 sec ctuated re 
30 min. recorder 4\-7 Volt—A repair 
3 6. calibrations available @ Your enquiries 


Fully slustrated catalogue from the Sole 


CHRONOT/ME 


(Dept. N.4) 314, HIGH H)LBORN, LONDON, W.c.l 
Telephone—CHANCERY 8655 6 


BACK ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 
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| 
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Wm. DAWSON & SONS, LTD., 
Back Issues DEPT., 
16 WEST STREET, 
FARNHAM, Surrey, 
FARNHAM 4664 


ENGLAND. 
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“ESCORUBBER” | 
RUBBER CLOSURES FOR BLOOD TRANSFUSION | 
Ref. No. P2, highest quality rubber, at 30 - per gross | 
| 
} 


ESCO (RUBBER) LTD. 


3436 Somerford Grove, London, N.I6 
is the Registered Trade Mark of 


*“GURR’S”’ GEORGE T. GURR LTD. 


Since 1915 “GURR’'S” brand of MICROSCOPICAL STAINS anc 
Reagents has become world-famous 

if you want this world-famous brand specify “GURR'S” | 

and refuse any other. | 

Ask for 

GEORGE T. GURR LTD. | 

136-138 NEW KINGS ROAD, LONDON, S.W.é | 
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At Neston we make high-temperature, high-purity re- are knownas Purox. Newly developed techniquesallowus 


fractories, in such materials as Thoria and Magnesia, to make these refractories in sizes, and with an intricacy 
which cannot be bettered by refractories made anywhere of form, that would have been impossible even a year 
else in the world. Collectively these with other very or two ago. So when a job demands a refractory that 
pure Recrystallised Alumina and Zirconia refractories seems unobtainable you may find what you need at. 


MORGAN REFRACTORIES LIMITED - NESTON - WIRRAL - CHESHIRE - TELEPHONE: NESTON 1406 
NEISS/A 


STABILISED ZIRCONIA 97°,2r0, 
PURE MAGNESIA 98°,MgQ 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ‘*Nature’® Office 


Mathematics 


ARROW, Kenneth |., KARLIN, Samuel, and SUPPES, Patrick (edited by) 
Mathematical Methods in che Social Sciences, 1959: Proceedings of the 
First Stanford Symposium. (Stanford Mathematical Studies in the 
Social Science, 9) in. « 6h in. (24m. 16 em.). Pp. vili+ 365. (Stan- 
ford, Calif Stanford University Press ; London Oxford University 
Press, 1960.) 68s. net.* 

FRAENKEL, Abraham A. Abstract Set Theory. Second, completely 
revised edition. (Studies in Logic and the Foundations of Mathematics.) 
9 in. « 6} in. (23 cm. 16 cm.). Pp. wii+ 29S. (Amsterdam: North- 
Holland Publishing Company, 1961.) 60s.* 

MACMAHON, Percy A. Combinatory Analysis. (2 vols.in 1.) 8} in. « 
St in. Ql em. Pp. + 642. (New York Chelsea Publish- 
ing Company, 1960.) 7°50 dollars.* 

NIVEN, ivan, and ZUCKERMAN, Herbert S. An Introduction to the 
Theory of Numbers. 9 in. « 6in. (23cm. Pp. viti+ 250. (New 
York and London : John Wiley and Sons, inc., 1960.) 50s. ; 625 dollars.* 

ROTENBERG, Manuel, BIVINS, R., METROPOLIS, N., and WOOTEN, 
ir., John K. The 3-j and 6-j Symbols. 11} in. » 82 in. (28:5 cm. » 22 cm.). 
Pp. viii+498. (London: Crosby Lockwood and Son, Led., 1959.) 120s. 


net.* 

SALMON, George. A Treatise on the Higher Plane Curves. Third 
edition. 8} in. 5} in. QI em.« 13 cm.). Pp. xix+395. (New York 
Chelsea Publishing Company, 1960.) 4-95 dollars.* 

WEYL, H., LANDAY, E und RIEMANN, B Das Kontinuum und 
Andere Monographien. 8} in. x5} in. (21 13 cm.). Pp. iv+ 370. 
(New York : Chelsea Publishing Company.) 6 dollars.* 

YOSIDA, Késaku Lectures on Differential and Integra! Equations 
(Pure and Applied Mathematics: a Series of Texts and Monographs, Vol. 
10.) 9 in.» 6 in. (23 em. « 15-5 cm.). Pp. ix +220. (New York : Inter- 
science Publishers, Inc London : Interscience Publishers, Ltd., 1960.) 
53s.° 


Physics 


AESCHLIMANN, F. Recherches sur la Notion de Systéme Physique. 
(Les Grands Problémes des Sciences, Vol. I!.) 94 in. . 6 in. (24 cm. 
1SScm.). Pp. ix +250. (Paris: Gauthier-Villars, 1960.) 40 N.F.; 8.50 
dollars.* 

BAHN, Gilbert S.. and ZUKOSK!, Edward E. (edited by). Kinetics, 
Equilibria and Performance of High Temperature Systems Proceedings 
of the First Conference, Western States Section, The Combustion Institute, 
Los Angeles, California, 3-5, November 1959. 10} in. «7 in. (26 cm 
18cm.). Pp. x +255. (London : Butterworth and Co. (Publishers), Led.. 


BLANC, Daniel, ec AMBROSINO,. Georges. Eléments de Physique 
Nucléaire. 9} in. 6) in. (24 16em.). Pp. 238. (Paris: Masson et 
Cie., 1960.) 30 N.F.* 

BRACEY, R.J. The Technique of Optical Instrument Design. (Applied 
Physics Guides.) 8] in. 54 in. (22 cm.» 14 em.). Pp. 316. (London 
English Universities Press, 1960.) 35s. net.* 

BROWN, R. C. Electricity and Magnetism. (A Textbook of Physics, 
Vol. 5.) 8] in.» in. Q2 15 em.). Pp. viii + 1019-1424. (London 
Longmans, Green and Co., Ltd., 1960.) 20s.* 

GOL'DMAN, I. KRIVCHENKOV, V. D.. KOGAN, V. 1., and GALIT- 
SKI, V. M. Problems in Quantum Mechanics. Translated, edited and 
arranged by D. ter Haar. 9} in. « 6} in. (23-5 em 16 cm.). Pp. iti 4+ 394 
(London : Infosearch Limited, 1960. Distributed by Cleaver-Hume Press. 
Led.). 42s.* 

MACKINNON, M. A Textbook on Light at an Introductory Level. 
8} in.» SP in. em. 1S em.). Pp. xi + 34444 plates. (London : Long- 
mans, Green and Co., Ltd., 1961.) 17s. 6d.* 

MacMILLAN, William Duncan Dynamics of Rigid Bodies. Enlarged 
edition. 8 in. 5S} in. QO 13 em.). Pp. xili+ 478. (New York 
Dover Publications, Inc. ; London: Constable and Co., Ltd., 1960.) 2 
dollars.* 

MASSEY, Sir Harrie. The New Age in Physics. 8] in. « 5? in. (22 em 
Pp. 342+ 12 places (London : Elek Books Led. 1960.) 42s. net.* 

PALACIOS, Julio. Analyse Dimensionnelle. Traduit de VEspagnol par 
Jean Prévot. (Les Grands Problémes des Sciences, Vol. 11.) 94 in. » 6 in. 
(24 cm. « 1&5 em.). Pp. xv +206. (Paris: Gauthier-Villars, 1960.) 40 
N.F. ; 8.50 dollars.* 

PEPINSKY, Ray, ROBERTSON, J. M., and SPEAKMAN, J. C. (edited by) 
Computing Methods and the Phase Problem in X-ray Crystal Analysis 
Report of a Conference held at Glasgow, August. 1960. (international 
Tracts in Computer Science and Technology and their Application, Vol. 4.) 
9 in. «6 in. Q3 em 15S cm.). Pp. viii+ 326. (London and New York 
Pergamon Press, 1961.) 63s. net.* 

ROUTH, Edward John The Elementary Part of a Treatise on the 
Dynamics of a System of Rigid Bodies Seventh edition, revised and 
enlarged. 8 in 5} in. Q0 em 13 cm.). Pp. xvi + 443. (New York 
Dover Publications, Inc London ; Constable and Co., Led., 1960.) 2.35 
dollars.* 


Engineering 


BARDELL, P. R. Magnetic Materials in the Electrical Industry. Second 
edition (revised). 8) in. « 5S} in. (22 cm.x 15 cm.). Pp. 320. (London : 
Macdonald and Co. (Publishers), Ltd., 1960.) 32s. 6d. net.* 

DUCARME, J., GERSTEIN, Melvin, and LEFEBVRE, A. H. (edited by). 
Progress in Combustion Science and Technology, Vol. 1. (international 
Series of Monographs in Aeronautics and Astronautics. Division Ili : 
Propulsion Systems including Fuels, Vol. 2). 9in. « 6 in. (23 em. « 15-5 em.). 
Pp. vii + 226. (London and New York : Pargamon Press, 1960.) 70s. net.* 

EVANS, W. H. Experiments in Electronics. (Prentice-Hall Electrical 
Engineering Series.) 9} in.~ 6} in. (23:5 em.» 16 em.). Pp. ix +374 
(Englewood Cliffs, NJ., and London : Prentice-Hall, inc., 1959.) 50s.* 


GATLAND, Kenneth W. (edited by). Spaceflight Technology : Pro- 
ceedings of the First Commonwealth Spaceflight Symposium organized 
by the British Interplanetary Society, 1959. 9 in.» 6 in. (23 cm.» IS 5 
cm.). Pp. xv +365. (London Academic Press, Inc. (London), Ltd. 
New York : Academic Press, inc., 1960.) 75s.* 

HAMMOND, Rolt. Foundations and Soil Properties : a Practical Guide 
to the Methods of improving the Physica! Properties of Ground to Increase 
ics Strength. 84 in. « in. (21-5 14 cm.). Pp. wii+ 181. (London 
Macdonald and Co. (Publishers), Lted., 1961.) 30s. net.* 

HAMMOND, Rolt. British Nuclear Power Stations. 8] in.» 5} in 
(22 cm.» 1S cm.). Pp. vi+ 182+ 18 plates. (London : Macdonald and Co 
(Publishers), Led., 1961.) 25s. net.* 

HOGARTH, C. A., and BLITZ, J. (edited by). Techniques of Non- 
Destructive Testing. 8} in.» 5) in. (22 cm.« 14 cm.). Pp. wii +216 
{London : Butterworth and Co. (Publishers), Lted., 1960.) 40s.* 


Chemistry : Chemical Industry 


HAYNES, B. Qualitative Organic Analysis. 10 in.» 7} in. Q5'5 cm 
18S5cm.). Pp.239. (London : Cleaver-Hume Press, Led., 1961.) 17s. 6¢.* 

HORWITZ, William (edited by). Official Methods of Analysis of the 
Association of Official Agricultural Chemists. Ninth edition. 10} in 
7 in. Q65 cm. « 18 cm.). Pp. xx+832. (Washington, D.C.: Association 
of Official Agricultural Chemists, 1960.) 18 dollars.* 

JORDAN, D.O. The Chemistry of Nucleic Acids. 8} in. » 5} in. (Q2 em 

1S cm.). Pp. ix +358+8 plates. (London Butterworth and Co 
(Publishers), Led., 1960.) 60s.* 

KOCH,R.C. Activation Analysis Handbook. 104 in.» 8] in. (265 em 
21 cm.). Pp. x+219. (New York: Academic Press, inc. ; London 
Academic Press, Inc. (London), Led., 1960.) 8 dollars.* 

LIEBHAFSKY, H. A., PFEIFFER, H. G.. WINSLOW, E. H., and ZEMANY 
P.D. X-ray Absorption and Emission in Analytical Chemistry : Spectro- 
chemical Analysis with X-rays. 9} in. - 6 im. (23-5 cm 15-5 cm.). Pp 
x +357. (New York and London: John Wiley and Sons, Inc., 1960.) 
13.50 dollars ; 108s.* 

McINTOSH, A. B., and HEAL, T. J. (edited by). Perchlorates : Their 
Properties, Manufacture and Uses. (American Chemical Society Mono- 
graph Series, No. 146.) 9 in. « 6 in. (23 cm... 155 cm.). Pp. xii + 257 
(New York : Reinhold Publishing Corporation ; London : Chapman and 
Hall, Led., 1960.) 70s. net.* 

MARKLEY, K.S. (edited by). Fatty Acids : Their Chemistry, Properties, 
Production, and Uses, Part |. Second, completely revised and augmented 
edition. (Fats and Oils: a Series of Monographs on the Chemistry and 
Technology of Fats, Oils and Related Products.) 9 in.» 6 in. (23 cm.» 
15:5 cm.). Pp. ix+7!4. (New York Interscience Publishers, Inc. 
London : Interscience Publishers, Ltd., 1960.) 169s.* 

REILLY, Charles N. (edited by). Advances in Analytical Chemistry and 
Instrumentation, Vol. |. 9 in.» 6 in. (23 cm.» 15-5 cm.). Pp. vii+ 445 
(New York : Interscience Publishers, inc. ; London: Interscience Pub- 
lishers, Led., 1960.) 90s.* 

SALINE WATER CONVERSION : Symposium on Saline Water Conver- 
sion, presented before the Division of Water and Waste Chemistry, at 
the 137th National Meeting of the American Chemical Society. (Advances 
in Chemistry Series, No. 27.) 9] in.» 6 in. (23-5 cm. 15-5 cm.). Pp 
vi+246. (Washington, D.C.: American Chemical Society, 1960.) 5.85 
dollars.* 

SAUCHELLI, Vincent (edited by). Chemistry and Technology of Fertil- 
tzers. (American Chemical Society Monograph Series, No. 148.) 9 in. « 
6 in. (23 cm. cm.). Pp. x +692. (New York Reinhold Publishing 
Corporation ; London : Chapman and Hall, Lted., 1960.) 144s. net.* 

SEGAL, Jacob, DORNBERGER-SCHIFF, Kate, and KALAIDIJIEV, Angel 
Globular Protein Molecules : Their Structure and Dynamic Properties 
9} in.» 6} in. (23-5 cm. 17 cm.). Pp. xii+ 150. (Berlin Deutscher 
Verlag der Wissenschaften, 1960.) 1980 D.M.* 

TIMMERMANS, Jean. The Physico-Chemical Constants of Binary 
Systems in Concentrated Solutions. Vol. 4: Systems with Inorganic 
Organic or Inorganic Compounds (Excepting Metallic Derivatives). 94 in 
7} in. (24 em.»~ 185 em.). Pp. xi+ 1332. (New York Interscience 
Publishers, inc London : Interscience Publishers, Lted., 1960.) 293s.* 

VEIBEL, Stig. The Identification of Organic Compounds : a Manual of 
Qualitative and Quantitative Methods Fifth edition (second English 
edition). 84 5} in. (21-5 em.» 15 cm.). Pp. xvi + 426. (Copenhagen 
G. E. C. Gad, 1961.) n.p.* 

WHELAND, G. W. Advanced Organic Chemistry. Third edition 
9} in. « 6 in. (23-5 em.» 1S-Scm.). Pp. xi+ 871. (New York and London 
John Wiley and Sons, Inc., 1960.). 17.50 dollars ; 140s.* 


Technology 


BOLTON, Ronald Lomax, and KLEIN, Louis. Sewage Treatment 
Basic Principles and Trends. 8} in. « S? in. (22cm.» 15em.). Pp. vii + 161 
(London : Butterworth and Co. (Publishers), Ltd., 1961.) 30s.* 

ELECTRON MICROSCOPY IN ANATOMY : Proceedings of a Symposium 
held by the Anatomical Society of Great Britain on the Ulcra-Scructure of 
Cells. 9in 6 in. (23 em. « 15-5 em.). Pp. viii+ 288. (London Edward 
Arnold (Publishers), Led., 1961.) 50s. net.* 

GROVER, Elliot B., and HAMBY, D.S. Handbook of Textile Testing and 
Quality Control. 9} in.» 6} in. (23:5 cm.» 16 cm.). Pp. 614. (New 
York : Textile Book Publishers, Inc. ; London: Interscience Publishers 
Led., 1960.) 132s.* 

LUMB, Ralph F. (edited by). Management of Nuclear Materials. (Pre- 
pared under the auspices of the Office of Technical Information, United 
States Atomic Energy Commission.) 9 6 in. (23 cm.- 15-5 em.) 
Pp. vii +516. (Princeton, NJ. : D. Van Nostrand Company, inc. ; London 
D. Van Nostrand Company, Ltd., 1960.) 124s.* 

NOTES ON OPERATIONS RESEARCH. Assembled by the Operations 
Research Center, M.1.T. 9 in.» 6 in. (23 em.» 155 cm.). Pp. viii + 256 
(London : Crosby Lockwood and Son, Led., 1959.) 30s.* 
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Astronomy 

ARTHUR, D. W. G., and WHITAKER, E.-4. {compiled by). KUIPER 
Gerard P. (edited by) Orthographic Atlas of the Moon. Part | : Central 
Area. Supplement No. | to the “‘Photographic Lunar Atlas Edition 
‘A’ showing the Standard Orthographic Co-ordinate Grid. (Contribu- 
tions, Lunar and Planetary Laboratory, No. 1.) Pp.3+ 31 plates. (Tucson 
University of Arizona Press, 1960.) n.p.* 

HOYLE, Fred. Frontiers of Astronomy. 8} in. « 5) in. (21-5 cm. 14 
cm.). Pp. xvi + 360 +59 plates. (London : Mercury Books, 1961. Origin- 
ally published 1955.) 12s. 6d.* 

AUL, Henry E. Outer Space Photography for the Amateur. 8} in 
5 in. (21 em. 12-5 em.). Pp. iv+ 124. (New York: Amphoto, 1960.) 
2.50 dollars.* 

STERNE, Theodore E. An Introduction to Celestial Mechanics. (inter- 
science Tracts on Physics and Astronomy.) 8} in 5) in. Qh cm.» 14 em.). 
Pp. «i+ 206 (New York Interscience Publishers, Inc. ; London 


Interscience Publishers, Ltd., 1960.) Cloth 34s. ; Paper 19s.* 


Meteorology : Geophysics 


ANDERSON, Charles E. (edited by). Cumulus Dynamics : Proceedings 
of the First Conference on Cumulus Convection held at Portsmouth, New 
Hampshire, 19-22 May 1959. 10 in. 7) in. (25:5 19 cm.). Pp. 
«+211. (London and New York : Pergamon Press, 1960.) 70s. net.* 

ANTARCTIC METEOROLOGY Proceedings of the Symposium held in 
Melbourne, February 1959. (Commonwealth of Australia: Bureau of 
Meteorology.) 10 in. 6} in. (25-5 cm.» 16 cm.). Pp. xviii+ 483. (London 
and New York : Pergamon Press, 1960.) 1!05s. net.* 

HESS, Seymour L. Introduction to Theoretical Meteorology. 9} in 
6} in. (24cm. « 16em.). Pp. xiv + 362. (New York : Henry Holt and Com- 
pany : London : Constable and Co., Ltd., 1959.) 60s. net.* 

MUNK, Walter H., and MACDONALD, Gordon, J. F. The Rotation of 
the Earth: a Geophysical Discussion (Cambridge Monographs on 
Mechanics and Applied Mathematics.) 8) in.» 54 in. 21-5 cm 14 cm.) 
Pp. xix +323. (Cambridge: At the University Press, 1960.) 70s. net.* 


General Biology : Natural History 


Zoology : Botany 
AINSWORTH AND BISBY'S DICTIONARY OF THE FUNGI. Fifth 
edition by Dr. G. C. Ainsworth. 7) in.» 5 in. (19 cm.» 12:5 cm.). Pp 
vir + 547. (Kew, Surrey Commonwealth Mycological Institute, 1961.) 


0s. * 


BONNET, Louis, et THOMAS, Raymond 
(Faune Terrestre et d'Eau Douce des Pyrénées-Orientales, 
94 in. « 6} in. (24 cm 16cm.). Pp. 103. (Paris : Hermann 

CLARK, Paul F. Pioneer Microbiologists of America 


Thécamoebiens du Sol 
Fascicule 5.) 
1960.) n.p.* 
94 in. 6} in 


(24 cm. 16 em.). Pp. xiv+369. (Madison: University of Wisconsin 
Press, 1961.) 6 dollars.* 
COPLEY, A. L., and STAINSBY, G. (edited by). Flow Properties of Blood 


and other Biological Systems: Proceedings of an Informal Discussion 
convened jointly by the Faraday Society (Colloid and Biophysics Com- 
mittee) and the British Society of Rheology, held at the University Labora- 


tory of Physiology, Oxford, 25-24 September, 1959. 8} in.» 5} in. (22 cm. 
1S cm.). Pp. xwiii+ 446. (London and New York: Pergamon Press, 
1960.) 75s. net.* 
DE ROPP, Robert S. Man Against Aging. 8) in.» 5} in. (21-5 em 
14cm.). Pp. v+310. (London : Victor Gollancz, Ltd., 1961.) net.* 


DILLON, Elizabeth S., and DILLON, Lawrence S. A Manual of Common 
Beetles of Eastern North America. 84 in.» 5) in. (21-5 cm.» 14 em.). 


Pp. viii + 884 (85 plates). (Evanston, Ill. : Row, Peterson and Company, 
1961.) 9.25 dollars.* 

HASKELL, Gordon. Practical Heredity with Drosophila. 7} in. - 4} in 
(18S cm.« 12 em.). Pp. xii+ 124. (Edinburgh and London: Oliver and 
Boyd, Ltd., 1961.) 6d.* 

JACOBS, Morris B., and GERSTEIN, Maurice J. Handbook of Micro- 
biology. 9] in. x 64 in. (2S em. = 165em.). Pp. x +322. (Princeton, N.J 
D. Van Nostrand Company, inc. ; London: D. Van Nostrand Company, 


Led., 1960.) 64s.* 
MACK WORTH- PRAED, C. W.., 
and North Eastern Africa 


and GRANT, C.H.B. Birds of Eastern 
Second edition (African Handbook of Birds, 


Series |, Vol. 2.) 8} 6 im. (22 cm. 15-5 m.). Pp. viii + 1113 + plates 
54-96 + photographs 7-19. (London : Longmans, Green and Co., Ltd., 
1960.) SOs. net * 

MARTIGNONI, Mauro E., and STEINHAUS, Edward A. Laboratory 


Exercises in Insect Microbiology and Insect Pathology. 10] in. « 8) in 
cm. «215 cm.). Pp. x+75. (Minneapolis, Minn Burgess Publishing 
1961.) 3 dollars.* 

PURCHON, R. D. (edited by). Proceedings of the Centenary and 
Bicentenary Congress of Biology, Singapore, December 2-9, 1958. (Papers 
delivered in the University of Malaya in commemoration of the works of 


Darwin, Wallace and Linnaeus.) 10 in. 7} in. (25:5 em 19 cm.). Pp. 
viii +333. (Singapore University of Malaya Press ; London Oxford 
University Press, 1960.) 13-50 Malayan dollars : 31s. 6d. net.* 


SIMPSON, George Gaylord. The Meaning of Evolution : a Study of the 
History of Life and of Its Significance for Man. 8 in.» 5) in. (20 em 
13 cm.). Pp. xv +364. (New Haven, Conn.: Yale University Press ; 
London : Oxford University Press, 1960.) 1.45 dollars ; Ils. 6d.* 

STAPP, C. Bacterial Plant Pathogens. Translated by A. Schoenfeld. 
94 in. 6} in. (24cm. 16 em.). Pp. xviii +292. (London : Oxford Univer- 
sity Press, 1961.) 42s. net.* 

STEEDMAN, H.F. Section Cutting in Microscopy. 9 in 
«1S cm.). Pp vwi+!72. (Oxford: Blackwell Scientific Publications 
Springfield, ill. : Charles C. Thomas, 1960.) 2Is. net.* 

WEICHERT, Charles K. Representative Chordates : a Manual of Com- 
parative Anatomy. Second edition. (McGraw-Hill Publications in the 
Zoological Sciences.) 9 in. 6} in. (23 cm. 16cm.). Pp. vii+218. (New 
York : McGraw-Hill Book Company, Inc London : McGraw-Hill Pub- 
lishing Company, Ltd., 1961.) 33s.* 

WERMUTH, H.. und MERTENS, R. Schildkroten—K rokodile—Brucken- 
echsen. 9} in. 6} in. (23 5 em. > 17 em.). Pp. xxvi+ 422. Gena: Gustav 
Fischer Verlag, 1961.) 62 


« 5} in. Q3 em. 


WESTCOTT, Cynthia. Plant Disease Handbook. Second edition, 
9} in. 6} in. (23-5 cm.» 16 em.). Pp. xii + B25 (Princeton, NJ. D. Van 
Nostrand Company, Inc London D. Van Nostrand Company, Lrd., 
1960.) 

Biochemistry : Physiology 


ALLEN, Mary Belle (edited by). Comparative Biochemistry of Photo- 
reactive Systems. (Symposia on Comparative Biology, Vol. |.) 9 in. 6 in 


(23 cm. « 15:5 cm.). Pp. xii+ 437. (New York Academic Press, Inc 
London : Academic Press, Inc. (London), Led., 1960.) 12 doliars.* 

ARMITAGE, P. Sequential Medical Trials. 8) in.» 5} in. (22 cm 
1Sem.). Pp. vi+ 105. (Oxford: Blackwell Scientific Publications ; Spring- 
field, It. : Charles C. Thomas, 1960.) 20s. net.* 

BRAZIER, Mary A. B. (edited by). The Central Nervous System and 
Behaviour : Transactions of the Third Conference, February 2!, 22, 23 
24, 1960, Princeton, NJ. Shin. « 6} in. (23 Scm.» 16cm.). Pp. 475. (New 
York : Josiah Macy, Jr. Foundation, 1960.) 7.50 doilars.* 

DE, S. N. Cholera: Its Pathology and Pathogenesis. 8} in.» 5S} in 
(22 cm 1S cm.). Pp. xi+ 141. (Edinburgh and London Oliver and 
Boyd, Lrd., 1961.) 25s. net.* 

HADORN, Ernst. Developmental Genetics and Lethal Factors. Trans 
lated by Ursula Mittwoch 9} in. 6) in. (24 cm. » 16 cm.) Pp. xviii + 


355. (London: Methuen and Co., Ltd New York: John Wiley and 
Sons, Inc., 1961.) 52s. 6d. net.* 

KISS, Ferenc, and SZENTAGOTHA|, Janos (edited by). Atias of Human 
Anatomy. Contributor : Istvan Munkacsi. Vol. | Osteology—Syndes- 
mology—My ology Pp. 297 Vol. 2 Pp. Splanchnology—Endocrine 
Glands—Heart. Pp. 214. Vol. 3: Nervous System—Vascular System- 


Lymphatic System—Sense Organs. Pp. 289. Eighth edition. [14 in 


8} in. (29 cm. = 21 cm.). (Budapest : Publishing House of the Hungarian 
Academy of Sciences—Publishing House Medicina London: Collet’s 
Holdings, Ltd., 1960.) 180s. the three volumes.* 

LECTURES ON THE SCIENTIFIC BASIS OF MEDICINE, Vol. 8, 1958-59 


(British Postgraduate Medical Federation—University of London.) 8} in 
52 in. (22 cm. iS cm.). Pp. ix + 467 + 36 plates. (London : The Athione 


Press, University of London, 1960. Distributed by Constable and Co 
Ltd.) 45s. net.* 

REY, Louis, et collaborateurs. Traité de Lyophilisation. 9] in. «7 in 
(25 cm. « 18 cm.). Pp. vii+ 412. (Paris: Hermann, 1960.) 90 N.F.* 


VON BAHR, G., BIETTI,G. B., TEN DOESSCHATE, J., FISCHER VON 
BUNAU, H., FRANCOIS, J., GOLDMANN, H., MULLER, H. K., NORD- 


MANN, Jean, SCHAEFFER, A. J., and SORSBY, Arnold. Documenta 
Ophthalmologica : Advances on Ophthalmology, Vol. 14. 9} in. » 64 in 
(24 em. « 165 em.). Pp. v+ 413. (The Hague: Dr. W. Junk, 1960.) 72 


Dutch guilders.* 


WATSON, Bernard (edited by). The Delayed Effects of Whole-Body 


Radiation : a Symposium. (Jointly sponsored by the Operations Research 
Office and the Walter Reed Army Institute of Research.) 10} in. x 8 in. (27 

<20cm.). Pp. ix+80. (Baltimore, Md The Johns Hopkins Press 
*ondon: Oxford University Press, 1960.) 36s. net.* 

WIRTSCHAFTER, Zolton T. The Genesis of the Mouse Skeleton a 
Laboratory Atlas. [14 in.» 14 in. (29 cm.» 35:5 cm.). Pp. xiii + 169 
(Springfield, tl! Charles C. Thomas; Oxford: Blackwell Scientific 
Publications, 1960.) 94s.* 


WOLSTENHOLME, G. E. W., and O'CONNOR, Cecilia M. (edited by) 
Regulation of the Inorganic lon Content of Cells. (Ciba Foundation Study 


Group, No.5.) Sin. (19 em.» 12 5em.). Pp. viii+ 100. (London 
J. and A. Churchill, Led., 1960.) 12s. 6d. net.* 
Philosophy : Psychology 
ABRAHAMSON, David. The Psychology of Crime. 9} in.» 6} in. 


(23-5 cm. « 16em.). Pp. xii +358. (New York: Columbia University Press ; 
London : Oxford University Press, 1960.) 48s. net.* 

HONKAVAARA, Sylvia. The Psychology of Expression : Dimensions 
in Human Perception. (The British Journal of Psychology, Monograph Supple- 
ment, No. 32.) 9} in.» 7} in. (25cm. » 18S5cm.). Pp. x4 96. (Cambridge : 
At the University Press, 1961.) 25s. net.* 

TEMPERLEY, H.N.V. A Scientist Who Believes in God. 7] in. » 54 in 
(19-5 em. 14 em.). Pp. 176. (London: Hodder and Stoughton, Ltd., 
1961.) 15s. net.* 

THORPE, W.H., and ZANGWILL, O. L. (edited by). Current Problems in 
Animal Behaviour. 8} in. 52 in. (22 cm.» 15S cm.). Pp. xiv+42442 
plates. (Cambridge : At the University Press, 1961.) 45s. net.* 


Miscellany 
BALLENTYNE, D. W. G., and WALKER, L.E.Q. A Dictionary of Named 


Effects and Laws in Chemistry Physics and Mathematics. 8] in. . 54 in. 
(QQ2 em. 14em.). Pp. v + 234. (London : Chapman and Hall, Led., 1961.) 
30s. net.* 


DAHLBERG, Arthur. Money in Motion: a Graphic Portrayal of the 
Nature of Money and the American Monetary System. It} in. x 84 in. 
(28:5 cm.» 21:5 cm.). Pp. xvii+ 141. (New York: John de Graff, Inc., 
1961.) 5-95 dollars.* 

DUNNING, J, H.. and THOMAS, C.J. British Industry : 
Development in the Twentieth Century. 84 in. Shin. (21-5 em.» 14em.). 
Pp.232. (London : Hutchinson and Co. (Publishers), Led., 1961.) 30s. net.* 

EDWARDS, Ronald S.. and TOWNSEND. Harry (edited by). Studies in 
Business Organisation. (A Supplement to “‘Business Enterprise’’.) 8} in 


Change and 


6 in. (22 cm. « 15-5 em.). Pp. xxiii+ 160. (London : Macmillan and Co., 
Ltd. ; New York : St. Martin's Press, Inc., 1961.) 25s. net.* 
ELWELL, F. R. Science and the Farmer. 7} in. 5 in. (19 


cm.). Pp. 188+ 16 plates. (London: G. Bell and Sons, Led., 1961.) 15s 
n . 


t 
HILL, A. V. The Ethical Dilemma of Science and other Writings. 84 in. - 


5} in. (21- Sem.» l4em.). Pp. xiii 4+ 395. (New York : Rockefeller Institute 
Press ; London : Oxford University Press, 1960.) 7.50 dollars : 52s. net.* 
PERLOFF, Harvey S., DUNN, Jr., Edgar S., LAMPARD, Eric E., and 


MUTH., Richard F. Regions, Resources, and, Economic Growth. !0in. » 6) in 
(255m. 165em.). Pp. xxv +716. (Baltimore, Md. : The johns Hopkins 
Press ; London Published for Resources 
for the Future, Inc.). 


Oxford University Pres, 1960. 
96s. net.* 
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Potentialities per pound 


Both per £ and per Ib., each 
Serviscope* offers greater 
flexibility, accuracy and reliability 
than any oscilloscope of 
comparable specification. 

A radical reassessment of design 
and production techniques 

has enabled smaller, lighter, 
instruments with many improved 
features to be offered giving a 
far higher performance than 
their low price would suggest. 


Weight 26 lbs. 


D.31 double beam eam oscilloscope 


erviscope* 


Price £75 


R.E.C.M.F. Exhibition, 

Olympia, 

May 30th—June 2nd, 

Stand No. 497, Grand Hall Gallery 


Telequipment Limited, 313 Chase Road, Southgate, London, N.14. Tel: Fox Lane 1166 
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If you are counting radioactive 
isotopes... 

tritium, carbon- 14, iodine-131, 

iron-59 or any other alpha, 

beta or gamma tracer isotope . . . 
you should know about the latest 
transistorized instruments designed 
and manufactured by Packard. 


Auto-Gamma System 


Whether or not you are planning to purchase new 
equipment, you will be interested in our latest 
bulletins which show “what's inside” these instruments 


that makes them count so well . . . so reliably. 
Series 250A Automatic Scaler 


Write or telephone requesting new instrument bulletins 


TRI-CARB LIOUID SCINTILLATION SPECTROMETERS @ AULTO-GAMMA SPECTROMETER SYSTEMS 


PLOW DETECTORS @ SCALERS @ RATEMETERS 


— (Packard) Instrament Company, Inc. 
BO 


KX 428-P + LAGRANGE, ILLINOIS + Phone HUnter 5-6330 


PITTSBUF . 
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VERCATILE Chromatolite 


Specially developed by Hanovia for Chromatography 
and fluorescence investigations involving short 

wave U.V. rays at 2537 A.U. 

Can be used horizontally, vertically, on its side or 
facing upwards. 

We shall be pleased to send you full details. 


ENGELHARD HANOVIA LAMPS 


yor : (Dept.102 59) BATH ROAD, SLOUGH, BUCKS. TEL: BURNHAM 500 


POCKET 

INTERCHANGER 
SIEVES 


ENDECOTTS MINERAL 
TEST SIEVES SPECIMENS 


For Accura cy! 


We announce a collection of mineral 
specimens, mainly crystalline, some loose, 
some upon their matrix. 


“ENDROCK’ 
TEST SIEVE 


SHAKER dpe Although we specialize in the supply 
semisns of British minerals, our collection con- 
tains many foreign species. 


Our complete mineral catalogue gladly 
sent on request. 


TEST SIEVES 
B.S. 410: 43 U.S. Standards 
and Tyler Equivalents 


RAYNER 


THE MINERAL DEPARTMENT 


We operate a Recovering Service 
100 NEW BOND STREET, LONDON, W.1 

Consistent mechanical action 

saves valuable time of skilled personnel Grosvenor 5081 


ENDECOTTS (FILTERS) LTD. Phone: LtBerty 8121/2/3 
Dept. B Lombard Rd., London, $.W.19.  Groms Endfilt, London 
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“| REALLY STARTED SEEING EYE TO EYE WITH THE PROF, the 


- 2 


SS —a microscope by 


day he got us this new LEITZ ORTHOLUX” 


“You mean on other things you didn't?” 

“Well, a bit dogmatic. Nasty habit of thinking he’s 
always right.” 

“And usually being right?” 

“Precisely. But now | forgive him everything.” 
“Because of the Ortholux, of course.” 

“No less. This time he convinced the Faculty he was 
right. He invited them to support their proposition 
that this was a really important research project by 
letting him have the best microscope to go with it.” 
“A nice tactical touch.” 

“And he didn't stop at the microscope. He got the 
thing equipped with those magnificent flat field 
objectives and wide field eyepieces. Absolutely 
revolutionary! Then there's phase contrast..." 
“Steady boy, I'm only a humble house surgeon.” 
“Sorry. If | may simplify, this is an act of professorial 
penance to obscure a thousand misdemeanours of 
the past.” 


a product 
of thoughtfulness 
and skill 


E. LEITZ(INSTRUMENTS) LTD, 30 Mortimer St, London,W.1 


THREE -AXIS 


UNIVERSAL STAGE 


ENG 


M7518 


with M7745 


Stop Watches 


ments 


enufic and industria 


to research establish 


and industria 


reanizations. Enqguines 


are welce 


Sectional catalogues 
and leaflets 
available: 


Watches 
watches 
chronoer 


stop 
and 
aphs 


Recording 
apparatus 
Clocks. domestic 
and industrial 


Process t 
time inte 
Electrica 


imers and 


erval meters 


lly controlled 


stop watches 


Repair 


Watches, st 


clocks 


Instrume 


Service 

Model 603 1/10th second 
watches and escapement split hands’ 30 
Marine chronometcrs minute recorder. NPL certificate 
nts if required. 


CAMERER CUSS 


Timing Division 
Makers of good Clocks and Watches since 1788 
at 54/56 NEW OXFORD STREET, LONDON, W.C.1 
MUSeom 8968/9 
Service and Repairs: MUSeum 2255. Our only other 
address: 91 Kingsway, W.C.2 
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TRANSIENT IMAGE BECOMES PERMANENT RECORD 


with the new S & P direct-writing 
OSCILLOGRAPH RECORDER 


PERFORMANCE DETAILS 
Permanent continuous or inter? 


records can be made at frequen fror 
(i.c. to frequencies in excess of 1,000 c.p.s 
The system gives a well defined trace 


writing speeds above 12,000 rs 
Choice of 8 paper spee ds, fron ' 1 


‘ min. to 150 in. per sec. 12 chan: ut 

is with 3 additional chan: for time, 
event, datum reference 
as additional signal channels if desire 
Matched amplifiers and pov ip} 
units can be supplied. 
APPLICATIONS 
Industrial, Scientific, Medica! and M 
tary ... Because a transient tube imace 
is replaced by permanent records f 
analysis, this unit will have speci le 
for many purposes in universities an 
technical colleges. Other application 
include: Stress analysis electrica] 
strain gauge techniques. Testing heavy 

5 electrical equipment. Records of elect: 


power supply characteristics. Labor: 

tory process analysis. Missile and gu 

performance testing, and general tele 

metery use. Cardio-vascular and respira 
tory investigation. 

Please write now 

for details and Publication No. 33 0 


SAVAGE AND PARSONS LIMITED 


WATFORD HERTFORDSHIRE ENGLAND ~ Tel: WATFORD 26071 


STATIC AND DYNAMIC STRAIN RECORDERS: RESISTANCE THERMOMETE 
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It is always interesting to study a natural 
organic compound, to note the ingenuity and 
specificity of its synthesis, and its ultimate 
fitness for purpose. Scientists cannot yet match 
nature in the specificity of her methods, but 
they can do so in ingenuity and occasionally 
excel her in fitness. 

Take organic fluorescers, for example, of which 
many man-made varieties are better than 

the best natural product. Herschel, Brewster 
and Stokes, in their original work on 
fluorescence, used quinine sulphate. They 

were interested in the physica! phenomenon 
Knorr, a chemist, was more interested in the 
pharmacological action of quinine, and his 
studies of related heterocyclic nitrogen 
compounds led to the syntheses of the pyrazole 
and pyrazoline five-membered rings 


In so doing he paved the way also for more 


active fluorescers. Bowen has pointed to the 


molecular importance of electron donors and acceptors 
e in fluorescence, and the need for a conjugated 
architecture system of Pi electrons only lightly coupled 
to the molecular lattice to limit the dissipation 
of resonant energy. Both he and Pringsheim 
have discussed heterocyclic compounds 
in this context and shown that rigid molecular 
structure and internal conjugation are 
conducive to fluorescence. 
Pyrazole itself does not provide a suitable 
nucleus since the carbon-carbon double bond 
acts as an electron trap in the heterocyclic 
ring system, but diaryl pyrazolines are excellent 
fluorescers, and Kendall and Duffin, and 
Neunhoeffer and Rosahi, have made broad 
studies of the group. Unilever are active in the 
study of these fluorescers, and Chase and 
co-workers have made a close study of the 
relation between structure and fluorescent 


characteristics. 


UNILEVER RESEARCH 
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Esther Lederberg of the Department oft Genetics, 
Stanford University 
All incubations 


‘ 
oi | 


No 4778 


were carried under aerated 
conditions at The mutant strains were grown 
from slants ina fortified medium!’ to which thymine 
(strain W4516) or purines (strain W3687) were added. 
Primary cultures of strains 2 and B/r were grown on 


out 


mineral medium?!*. Secondary cultures employed 
mineral medium to which 2 per cent sulphanilamide 
was added to block de novo purine and pyrimidine 
The medium required 
supplementation with several other bases, 
The purine and pyrimidine analogues 


synthesis. sulphanilamide 
Vitamins 
and minerals. 
under investigation were usually added at a level of 
100°) ugm./mil. Analogues studied to date inelude 
BU, IU, 5-fluorouracil (FU), thioguanine (TG), 
2-aminopurine (AP), and 2,6-diaminopurine (DAP) 

X-irradiation was carried out at 250 kV., 15 m.amp., 
30 em. distance, 0-25 mm. copper 1-0 mm. alumin- 
ium filter, 1-10 mm. copper half-value layer, dose-rate 
360-390 r./min. Cultures were collected by centrifuga- 
tion, washed, suspended and diluted in phosphate 
buffer to concentrations of about 1 x 10° organ- 
isms/mil., and irradiated in “Teflon’ cups fitted in a 
Lucite’ block, as described by Gunter and Kohn’®. 
Ultra-violet irradiations performed with an 
unfiltered low-pressure mercury lamp with a measured 
output of 16-6 ergs sq. mim. sec. at 43 em distance. 


were 


Samples were withdrawn at successive time-intervals 
from an open Petri dish buffer suspension. After 
irradiat ion, samples were appropriately diluted and 
plated on nutrient agar (fortified with thymine or 
mlenine for the mutant strains) and incubated at 
37° C. Colony counts at each radiation dose-level 
are expressed as a fraction of the viable counts of 
non-irradiated samples. 
in terms of the experimental ‘control slope ratios of 


Radiosensit witv Is expressed 


log survival curves 

DNA was isolated from aliquots of control and 
experimental cultures by differential chemical oxtrac- 
tion; mixed nucleic acids by lIvsis with 2 per cent 
sodium lauryl sulphate. When necessary, RNA was 
removed by alkaline hydrolysis. BU incorporation 
into DNA was established by three different. methods: 
cesium chloride density gradient determination”®; 
incorporation of radioactive **Br-BU (synthesized 
by Dr. Joseph P. Kriss*'); and base hvdrolvsis and 
chromatography. TG incorporation was determined 
with the analogue labelled with sulphur-35. Detee- 
tion of DAP incorporation into DNA required the 
use of carbon-14-labelled analogue. 

The incorporation of **Br-BU into DNA was linear 
with time until the end of the phase of exponential 
growth, by which time there 385-50 ner cent 
replacement of thymine by BU. Stationary phase 
cultures showed further incorporation with a plateau 
at about 70 per cent replacement of thymine by BU. 
Base hydrolysis and chromatographic analvsis of 
DNA from stationary phase cultures indicated 68 per 
cent replacement. The flotation density of the 
isolated DNA was 1-763 (control 1-712), corresponding 
to 70 per cent replacement of thymine by BU. There 
was little or no decrease of viabilitv of organisms that 
incorporated BU through the log phase; but a rapid 
decrease in viability with further BU incorporation 
during stationary phase was noted. For this reason 
most of the radiation experiments were carried out 
on organisms collected during the log phase. 

Strains W4516 and B/r labelled with BU exhibited 
a striking enhancement of sensitivity to ultra-violet. 
the curves being essentially identical to those reported 


dose 


was 
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by Greer. The thymuneless mutant, strain W4516, 
showed a multi-hit type of X-ray dose-survival curve, 
with an extrapolation number which fluctuated 
somewhat but usually in the range 2-0 
When this organism was grown on BU, the shoulder 
of the X-ray survival curve narrowed appreciably, 


and in some instances vanished, while the slope of 


Was 


the linear portion of the curve exceeded that of the 
irve by a factor of L-S-2-2 in various exper.- 
For the wild-type strains, the control 
were of the single-hit type, radio- 
vielded slope ratios of approxim- 
> for strain B 


control c 
ments (Fig. 1). 
eurves of which 
sensitization by Bl 
ately 1-6-1-8 for strain B/r and 1-4-1 
under log-phase conditions. Organisrns 
reciprocal 9 : L mixtures of thymine and BU exhibited 
betweon the extremes otf 
100 per cent BU-grown 
function of 


grown on 


intermediate 
per cent thymine- or 
cultures. Radiosensitization 
incubation time in the presence of BU, being unde- 
tectable after 2 hr. (8 per cent thymine replacement), 
barely detectable at 4 hr. (about 20 per cent replace 
ment), and maximal by 8 hr. (approximately 40 per 
The possibility that some thres 
incorporation 18 required merite 


Pes POnses 
was 


cent replacement ) 
hold-level of BU 
further study in the time-interval between 2 and 4 hr 
When the thymineless mutant strain W4516 was 
grown through log phase in BU, then diluted ten-fold 
and re-incubated in thymine long enough to permit 
one replication of DNA, the resulting organisms, 
containing DNA which was presumably labelled in 
only one strand with BU, exhibited a radiosensitivity 
intermediate between that of and fully 
BU-labelled cells. A somewhat greater loss of radio 
sensitivity has reported in BUDR labelled 
mammalian cells after one replication in the presence 


controls 
been 


of thymidine 

In one experiment, LU W4516 cells 
exhibited conversion to a single-hit type of curve, 
but the slope was essentially identical to that of the 
controls. In the same experiment, grown 
on BUDR showed slightly greater radiosensitization 
than BU-grown cells, with slope ratios of 1-80 versus 
1-35 relative to thymine-grown controls, respectively 
The mere presence of the analogues in the eulture 
medium, under conditions in which incorporation 
into DNA could not proceed (for example, in the 
absence of sulphanilamide) yielded radiation dose - 
survival curves identical with those of controls. In 


grown Strain 


cells 


~ 
10 | 
cultures) 
3 8 10 15 20 


X-ray dose (krads) 


Fig. 1 


ye 
| 
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76 
limited trials to date, pre-incubation of strain / 
th 5-FU has revealed no radiosensit ization 
analogue. unlike IU and BU, ts incorporated into 


RNA, but not into DNA (ref. 22 


Thioguanine is imeorporated in t 


to log phase strain 
don 
Although 


less thean 


Berto the extent of about 0-6 per cent, calculate 


ment of DNA guanine 


the basis of replace 
derably 


the extent of is Cor 
that of BI intervals, the degre: 
of radiogsensitization to both ultra-violet and X-ray 
Ki ? Consistent 


at corresponding time 


approximately the 


ith this observation is the finding (to be reported in 
letail in & separate paper that aqueous solutions ot 
were appre ore sensitive than any of the 
natural bases to spectral degradation by ultra-violet 
vas only slightly more sensitive than 


vhereas BU \ 
thymine. The spec 


tral degradation of by N-rave- 


as markedly more sensitive than that of quan 
sud essentially dentieal with the responses of Bl 
and thymine Since purines and pyromuidines are 
presumably incorporated into DNA more or 
flect of con bined Bl ane iM. 


mrad pendently the ef 
tudied int sulphanilamide grown 
Tra the 


strain 
incorporation was marked! 
reduced lofonly 12 per cent thymine 
replacement. as compared with 70 per cent in the 
absence of TC; None the less, organisms which had 

| into their DNA exhibited 


incorporated both analogues 


presence of rei. Bl 


reve hing a leve 


a further increase in X-ray sensitivity (slope ratio 
».05 versus 2:2 for TG or BU alone. Fig. 3 
Although most of the radioactivity ot DAP 


labelled with cearbon-14 incorporated into DNA of 
WS36S8S7 cells was im guanine 


DAP 


cle monatrable 


and adenine. the im orporation of inchanged 


to the extent of about | per cent 
cure ful chron wtographu 


inthe presence of carrier DAP 


Reparation trom: 
Repheate experiments 
imcrease radio 
ith slope ratios ge 1-15-1-25 
from linearity at higher dose 


th this strain indicated a slight 
the rang 


ensitivitVv, 
Phere was a departure 


\ \ 


Sulfamigmide medium © 
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8 
& 
Sulfanilamide medium pius: 5% 
Hypoxanthine Thioguanine Thymine 5-5 uracil 
& Xanthine “g/m ager war 
each 
o——e 30 100 
=0 = 00 100 
100 = 
a 10 15 ( 
kh 
levels. indicating the presence of a small proportion 
of cells which had failed to incorporate the analogue 


WS3687, meithe 


DNA was 


AP in stram 
ime orporat worn 


In one experiment with 


radiosensitization into 


nor 
dlemonstrable 

In summary, it appears that both ultra-v1 
X-ray BE. col enhanced 
wppreciable proportions ot the natural ba 


sensitivity of are 
are substituted by any of several purine andl} 
Analogues which fail to enter I 
AP) have to date tailed to elieit) this 
Based on relative extent of meorpora 
tion. TG is the most active 
thus far reported, with BUDR, BU, Il 
following m order of decreasing activity 
rants 


ine analogues 
DNA (FU 
re sponse 

radiosensitizing awent 


DAP 


and 


These investigations were aided by 


and (-2896 from the National Cancer Institute 
National Institutes of Health, U.S. Publ Health 
Service Analogues were obtained fron the Cali 


forma Corporation for Biochemical Research. Los 
Angeles, California; °S-TG from Isotopes Specialties 
Company. Burbank, California 
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ASTROPHYSICS 


Solar Flare Effects in the F Region of 
the lonosphere 


ELEVEN years ago, Dieminger reported that the 
large solar flare of November 19, 1949, had a marked 
offect on the F region over Lindau, Germany’. A 
similar F-region effect was observed at Okinawa and 
probably at Singapore at the time of the outstanding 
fare of February 23, 19562. In addition to being 
very large, these flares were notable in that they were 
two of the tive flares that had occurred up to that 
time during which increases in sea-level cosmic ray had 
Yet, because the F-region effect had 
few of the sunlit ionospheri 
sounding stations, doubt remained as to the 
correct inte rpretation of these observations 

The purpose of this communication is to report two 
widitional cases of F effects which were 
tly observed accompanying the two large solar 
flares that occurred at 1323 u.T. on November 12, 
1960, and at 0207 U.T. on November 15, 1960 
Bee hist these flares were also followed by cosmic ray 
flares number eight and 


been observed. 
been detected at so 


SOMO 


region 


rece) 


rec orded at sea-level 
nine in the series now numbering ten, the tenth haviny 
been observed on November 20, 1960), the connexion 
betweon the relatively few flares that are associated 
with the emission of these very high energy particle- 
=2 BeV.) and apparent F’-region 

sicte rably stre ngthened. It is likely that the F-region 
effects are not caused by the cosmic-ray particles 
themselves but rather that flares associated with the 
emission of these very high energy particles are also 
wmusual im their photon radiation. However, it should 


effects is con 


be noted that, in the course of this work, several 
apparently similar, but considerably smaller, / 
region effeets have been found in association with 


solar tlares that were not observed to be followed by 
sea-level cosmic ray increases or polar cap absorption 
events, 
Fig. | shows the variation of F 

electron density, as determined from observations ot 
the vertical-incidence penetration frequency, around 
tune of the two November 1960 flares and the two 
earlier flares discussed above. It can that 
increases of about 20-50 per cent in maximum elec 


regvion 


the 


be Seon 


tron density occurred during the course of each flare 
Examination of the soundings data taken on Novem 
ber 12, 1960, at other sounding stations along the east 
coast of the United States and in the 

Caribbean suggests that the F 


region 


effect may have extended over the 
entire area, but at no other station 
was the effect as definite as at San 


Salvador. British West Indies, possibly 
due to the fact that the rapid diurnal 
electron density was 
occurring at most of the 
at the of the flare. Fortunately, 
howe ver, am independent obser, a- 
tion of the F-region effect associated 
with the tlare of November 12. 
ploying a different technique. is also 
Since January 1960, an 
been going on at 


mcrease nm 
aAtations 


Frequency increasing 


tirne 


available 


experment has 


iriations im the 
lorade 
in sea-level cosmic ray 
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big Variation F-laver maximum electron density during 
ra solar flares 
the National Bureau of Standards that involves 


the study of oblique imeidence propagation charac 
teristics by means of re cordings of frequeneys changes 
the 


were 


on high-frequency transmissions? At 
of the November 


made in Boulder, Colorado, of the precise frequences 


event. reeordings beiny 


ofthe WW V-20 Me. s. transmission from Washington 
2 370 km. away The effect shown (Fig. 2), which 


begins within about a minute of the time of commence 
ment of the flare, can be interpreted as a 22 + 5 kim 
lowering of the reflexién height at the midpoimt ot 
the path. (Note that no other effect, comparable im 
magnitude, has been observed im the 14 months Sines 
recording began While it was not possible to obtain 
meaningful electron density profiles from the Nove 
ber 12 San Salvador ionoyrams, due to large D-region 
il Was possible to deduce profiles 
from the soundings taken at Adak during the Novem 
Examination of the Adak profile data, 


absorpt ion effects, 


ber 15 event. 


shown in Fig. 3, reveals that the height of the plasma 
frequeney-level of 6 Me. s 


which approximates to the 


0640 
W. time 
WW V-20 Mce.’s. signal as recorded at 


The flare began at 0623 and the increase 
at about 0640 (Deep River, Ont 


frequency of 
November 12. 1960 


0645 


x 
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Page 
= 
| 
Boulder, ¢ 


798 
250 
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A 
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180° W. time 
Fig. 3. Height variation of several fixed plasma frequencies during 
the solar flare of November 15, 1960; Adak, Alaska 
equivalent vertical incidence frequency for 20 Me 


propagation over a 2,370 km. oblique path, decreased 
18 km. during this flare event, an effect of the 
magnitude as that observed on the records of 
change on fre (guemey dur ry the Nove mber 12 
well marked F 
effects that may observed 
at several other locations during the November 1960 
stations, 


about 
same 
event 

region 


As mentioned above, less 


be flare-associated were 


events. However, many sunlit hemisphere 
with good F-region observations throughout most of 
show mo ¢ hange in F-re prion 
\ more comy 
obtained at 


the duration of the flares, 
‘ 


sunlit 


maximum electron density 


ation of vertical soundings data 


during flares having sea-level cosmic ray 
now under way 
R. W. 
K. DAVIES 


National Bureau of Standard 


Boulder, Colorado 
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*Minnis, C. M., and Bazzard, G. H., Nature, 181, 690 (1058 
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PHYSICS 


Effects of High Pressure on Glass : 
a Possible Piezometer for the 100-Kilobar 
Region 


of the 


Tut order of 
10,000 200,000 bars and upward on uniaxial pressure 
problem At 
ults ob 


The 


calibration 


measurement Of pre 
transmitting «dlevices is a formidable 
pre ant inter laboratory cor on © re 
tained at ultra high pressure not satistac tory. 


availability of a convenient pressure 
substance that is 
and the 


based on 


useful over a wide temperature 


agreement on a satisfactory scale of 
pressure this calibration substance, are 
imperative for future work. 

To date, the only convenient high-pressure calibra- 
tion substances for extreme pressure devices depend 
on the temperature dependent phase transitions 
This is unsatisfactory, 
calibration over a 


range 


which occur im some metals. 
allows only 
limited range of pressures 
temperature ‘fixed’ points. 

Bridgman and Simon' have reported that silica glass 
could, above a threshold pressure of about 100,000 
atmospheres, be made permanently more dense, and 


since it pomt-wise 


and is limited to the room- 
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about this 
increase in density amounted to about 6-7 per cent, 
In an attempt to check pressure apparatus in this 
against Bridgman’s data, very 
surprising findings were encountered, 

The apparatus used has been described by Dachille 
and Roy? and is similar to that employed by Bridgman 
and Simon'. Automatically regulated pressure was 
applied to two opposed anvils of the Bridgman type 
by means of a hydraulic press. The pressure was 
calculated on the basis of the total force developed by 
the ram of the press and the area of the anvil face 
after removal of pressure. The sample was heated and 
its temperature automatically regulated by means of 
a split external furnace. A basic difference in pro- 
cedure used by us was the use of powdered glass 


at pressures ot 200,000 atmospheres 


laboratory some 


instead of a continuous disk 

The effect of pressure on the density and refractive 
index of silica glass was found to be much greater 
than that reported by Bridgman and Simont. 
Further, the change in density was found to be a 
continuous function of pressure above 20,000 atmo- 
sphe res at room temperature. No threshold effect 
was observed at 600° C. The density of silica glass, 
Which has a normal refractive index of 1-458, could 
be mereased by a pressure of 150,000 atmospheres at 
room temperature to a form with a refractive index as 
Fig. 1) The 


Sumon! at a 


high as «-quartz, namely, 1:54 (see 
changes achieved by Bridgman and 
reported pressure of 200,000 atmospheres could be 
achieved at Pressures as low as 55,000 atmospheres 
at room Temperature, 

The effect of temperature 1s also very inportant 
glass which has been subjected to 40,000 
has an index of refraction, atter 
whereas the 


Silica 
atimosphe res at 25°C 
returning to ambient conditions, of 1-48, 
index of the glass subject ted to 40,000 atmosphe res 


C. has an index of refraction of 1 


pre ire at 
inder ambient conditions. 

For each and there in a 
pseudo-equilibrium volume for the silica glass, This 
and does not 


pressure Temperature 


volume is attaimed in less than 15 see 

alter after several days at pressures and at tempera 
ture (less than 600° C.) less than those initially 
applied 

uncer 


The compressed silica glass is quite stable 


} 
Samples of the compacted 


uncdesiccated for 14 


ambient conditions. 
have n kept 

without any noticeable change in index of refraction 
. k at 600° C. at 


years 


Further, the glass can be kept for a wet 
atmospheric pressure without undergomg any notice 
Glasses compacted by the uniaxial 
0-005 


able relaxation. 
spread of about 
This is probably a result, as Bridgman 


device show index of 


refraction unit 


20 40 60 RU 100 120 140 160 
Pressure (kilobars) 
Index of refraction of the quenched phase of silica glass 
(1) at 25° C.; (2) at 600° ¢ 


Fig. 1 
as a function of the pressure of the run 


As, 
location 
nereages 
; 
oe 
= 
1-490 } j 
1470 
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and Simon of the 
pressure-transmitting device. 
10,000 argon (hydrostatic 
pressure) im a appear homogeneous when 
examined by the standard immersion-oil technique 
(that is, within + 0-001 unit), with indices falling on 
the same curve 

The continuous compaction of glass as a function 
of pressure is not unique to silica glass. Similar 
results of somewhat magnitude have 
observed in germanium oxide, boron oxide, as well as 
silver phosphate and ‘window’ glass. A detailed 
report on the effects of pressure and temperature on 
these glasses will be given elsewhere®. 

In view of the observed 
density of silica glass as a function of both temperature 
and pressure, it is proposed that the refractive index 
of silica gla 
ticularly inert and could be mixed with many samples 
to prov ide a check on the and/or 
temperature of arun. It is suggested that it would be 
quite valuable if laboratories interested im 
high pressure determined indepen 
dently the effect of pressure and temperature on the 


refractive index of silica glass. Perhaps a satisfactory 


No. 4778 


uniaxial nature of the 
Glasses subjected to 


suggest, 
atmospheres pressure 


bomb 


lesser been 


continuous Increase of 


s be used as a piezometer Siltea is par 


actual pressure 
several 


measirements 


pressure seale could then be agreed upon 
This investigation has been supported by a grant 
to the University for fundamental studies in defect 
solids by the Bausch and Lomb Optical Company 
We are indebted to colleague, Dr. F 
Dachille, for help with equipment and ideas. 
Rustum Roy 
H. M. Conen 
Department of Geophysics and Geochemistry, 


much our 


Penniylvania State University, 
University Park, Penn. 
Bridgman, P. W ind Simon, I., J. Ap? 
? Dachille, F., and Roy, R., Z. Krist... 111, 451 (1959). 
Cohen, H., and R > 


Estimation of Dynamic Modulus and Dynamic 
Yield Stress for ‘Perspex’ 


Ir has been found that a steel ball dropped on to 
a thick flat plat of “Pe rspex produces an electro- 
charge over the contact area. This effect 
investigated with the of developing a 
method for estimating the dynamic modulus 
and dynamic vield stress 
The technique for determining 
follows: A eylindrical ‘Perspex’ rod 2-54 em. diameter 
and 30 em. long with polished flat ends was sup- 
ported in a horizontal position. Om: end was placed 
against a fixed steel plate and a l-em. thick ‘Perspex 
end-piece was wrung on the other end with ‘Vaseline’ 
\ clean steel ball of diameter 3-2 em. was suspended 
as a simple pendulum, so that on release from a given 
height, A 
A fine wire connected the ball to an oscilloscope 
amplifier which had a high resistance across the 
input. The voltage-time record showed that as 
the ball approached the polymer surface, it became 
charged by induction due to the surface clectrostatic 
charge which is readily built up on ‘Perspex’. In close 
proximity to the polymer the ball began to discharge, 
but on eontact. the rate of induction decreased 
rapidly so that the potential of the ball fell below a 
minimum discharge potential resulting in a marked 
decrease in rate of discharge. However, once good con- 
tact had been established between ball and polymer, 
the rate of discharging imereased until contact was 


stath has 


heen View 
simple 


modulus was as 


impact took place on the end-piece 
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broken when the process ceased, The duration ot 
contact could thus be obtained from the oscilloscope 
record. For an impact velocity of 77 em. see.-! the 
measured duration of contact, ¢, was 37-8 x 10-° sec. 
According to the Hertz! theory: 


92-9475 


where m is the mass of the ball, v the ball velocity 
on impact and n is given by: 


\/REZEY 
3((1— VE, + (1 


V.*)£,)* 

rhe quantities Z,, F,, V, and V, are the Young’s 
moduli and Poisson’s ratios of steel and ‘Perspex’ 
respectively. The radius of the ball is denoted by R. 
Putting the above-measured value of ¢ in the equa- 
tions with values of E, and V, given by Davies? and 
. given by Davies and Hunter’, resulted in a 
dynamic Young’s modulus of 5:3 x 10! dynes 
em.~? for ‘Perspex’. A different form of ball impact 
experiment by Tillet* using a 0-63-cm. diameter ball 
at a velocity of 90 em. sec.-' gave with the Hertz 
modulus of 4-4 10°° dynes 2 


These dynamic values compare favourably with the 


} 
calculation a em. 


‘stati value of 1:8 x 10° dynes em computed 
from Kolsky’s® ‘static’ stress-strain curve and the 
dynamic moduli of 6-8 10° (ref. 5) and 6-0 x 
10'? dynes em ref. 3), obtained at very high rates 
of stressing by pressure-bar methods. 

Attempts have also been made to measure the 


diameter of the maximum indentation. A specimen 
was impacted and held over a tray of lyeopodium 
powder and gradually lowered towards it until a 
quite distinct circular patch of powder had been 
attracted to the arena It 
that the diameter of the powder patch d, was equal 


was then assumed 


to the diameter of maximum indentation d, given 
by Hertz as: 
V,? | 
a,” OPR + } 
1, PR E, E, / 
where J’ is given by 
> omer 
There was a range of valu of d, for a given height 


but it seemed reasonable to suppose that 
value of d, 


of Impact. 


it was the maximum which was required 


The maximum values of d, obtained using an im 

pactor of diameter 3-8 em, at impact velocities in 

the range 58-310 em. see.-! gave calculated moduli 


in the range 8 x 10'° 6-3 = 10°° dynes em.-*. As 
will be seen from the previous paragraph, these values 
of modulus are impossibly they should 
be greater than moduli obtained by pressure-bar 
methods. Thus it must be concluded that dy < de. 

The fact that the stresses 
vary over the contact used to estimate the 
dynamic yield stress It is assumed that during 
impact the ball discharges efficiently where 
really good contact is made. Thus powder is primarily 
attracted where plastie yielding has occurred. Hence 
maximum values of d, may correspond to a vield 
stress of the material. There may be other effects 
involved, but the above is assumed to predominate. 

To calculate the yield stress corresponding to @ 
maximum of the ratio d,/d, for a given hk, where d, 
was calculated using the modulus 5-3 x 10! dynes 
em.-*, the Guest-Mohr hypothesis of elastic failure 
was taken in conjunction with Huber’s* equations, 


large not 


above conclusion and the 


area are 


most 
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Fig. 1 Estimated vield <tresse 
hich were then solved using a value of 0-35 for 


Poisson's ratio to give solutions of a graphical form 
Davies For values of # ranging from 
em. the values of dynamic vield stress 


10° dynes em.-? \ 


deseribed by 
4S Cm. to 

obtained were 69 10% 3-1 
traight-line plot was obtained for dynamic yield stress 
against half the duration of contact. (2. given bv the 


Hertz calculation with the modulus 53 =x 
dlynes em.-*. A typical set of results is shown in Fig. | 
extrapolating the line to ¢/2 10-4 sec., which 


“ approximately the time to reach maximum stress 
in the pressure-bar experiments’ gave a vield stress 
ot 10° dyne em Thus, assuming “Perspex 
behaves as a Hookean solid at pressure-bar rates of 
16-9 « 


stress-strain 


about dynes 


The 


show 


stressing, a vield stress of 
‘ should be 
ive ot Kolsky does not 
cent results of Davies and Hunter® show 
strain curve up to a yield stress of approx 

wtely Thus the present 
precdieting 


dynamic 
this, but the 
a linear 


ry ed 
more 


10° dynes em 


iple technique may be of value in 
high behaviour 


\ more detailed account of the above « xperimnents 


~fress-rate 
for ‘Perspex’ and additional results for a mumber ot 
ther polymers will be publishe ad clsewhere 
Joun Ropers 
Ministry of Aviation 
Explosives Research and 
[deve lopment Establishment. 


Materials Research Laboratories, 
Waltham Abbey. 
and tr lier, JL N The 
R. M.. Proe. I ‘ \ 197.4 (1940 
E. D. H., and Hunter, C. (unpublished War Office K 
Fillet, J. PL AL, Phus. 671. ¢ 
Kolsky, H., Proc. Phys. Soc., 676 1949 
Ph Lj 14. 1 
Packing of Spheres 
Ixy connexion with Bernal’s theory of liquids, 


Scott has determined the packing density ot equal 
experiments with balls In this 
aboratory we were interested in the dense random 
packing of beads of Although 
particles of ion-exchange resins may vary in diameter 
from 1-3 mm. to 0-03 num. or less, if the ratio of the 
diameters of the larger to the smaller beads in any 
batch exceeds 3 or 4, segregation may occur when the 
heads are backwashed or allowed to settle under water. 


spheres by steel 


ion-exchange resins. 
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It the ratio exceeded 6-5, it would be po sible for the 
siiallest spheres to fit) mto between 
packed spheres of the largest diameter and so increas 
the packing density; but, if the problem is limited to 
the smaller ratios which occur in practice, only hole 
and not spaces can be filled by the smaller beads and 
the packing density should be 0-64-0-74. 

The be ads were sieved and packed under water, and 
to avoid peripheral errors at least 50,000 beads wer 
Narrow fractions with 


close 


taken for each determination. 
few irregular particles had packing densities close to 
0-64. The value obtained for the most regular narrow 
fraction (irregular particles per cent) was 

in good agreement with Scott's extrapolated value ot 
(}-63(7) for equal spheres. In this fraction the mean 
deviation from the mean diameter was 10-5 per cent 
Wider fractions had increased packing densities, and a 
value of 0-66(7) was obtained for a fraction with mean 
deviation from the mean diameter of 23> per cent 
Even higher values were obtained by nmuxing im 
various proportions beads of mean diameter 0-09 ran 

with beads of mean diameter 0-31 The smaller 
and larger beads alone each had packing densities ot 
0-66, but the packing density of the mixture reached 
a maximum of 0-70(5) when the proportion of the 
smaller beads was about 30 per cent of the mixture 

Most batches of ion-exchange resin contaim irregulat 
fragments produced by the shatterig of some of the 
beads, and these fragments probably affect the pack 
ing more than do rounded particles that are not truly 
The packing density of crushed resin was 


W hie 


various proportions of irregular particles were muxed 


spherical, 
found to be 0-54 for particles of similar size 


with spheres of the same average size, the packiny 
density remained at 0-64 until 10 per cent by intrins1 
vohime ot irregular particles had been added. The rm 
after the packing density decreased in proportion to 
the percentage of irregular parti les in excess of 10) 
per cent 

J. R. PaARRISH 
National Chemical Research Laboratory, 
African Council for Scientific Industria 

Research, Pretoria 


scott, G. Nature, 188, 905 
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GEOLOGY 


Potassium-Argon Ages of the Dartmoor 
and Shap Granites using the Total 
Volume and Isotopic Dilution Techniques of 
Argon Measurement 


Karty in 1960, J. L. Kulp and others reported 
potassium argon and rubidium-—strontium ages for a 
from Great Britain and Eire 
The argon measurements were made at the Lamont 
Geological Observatory by the isotopic dilution 
technique, and the rubidium strontium determina 
tions were made at Oxford and Harwell. Some of th: 
rocks examined, including the Shap and Dartmoor 
granites, had been measured by Mayne et al,?, using 
the total volume technique for measuring the argon 
There was a serious discrepancy between the potas 


number of granites 


sium-argon measurements reported in these two con 
munications, the results obtained by Kulp et al. being 
in agreement with the rubidium strontnun data 
(Table 2). 

In this communication the results of new potassium 
Dartmoor 


isotopi 


argon measurements on the Shap and 


granites, using both total volume and 


3c 
| 
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I New |} 
Sanity Wn \ 
M r N i 
Dartmc gran I 
vit ‘ mil 
2 Pot 
2 ON 
Shap granit ) Peta 
I 
” 
§-28 Potal 
tis fixt 
percentage standard deviation In Volut of radiogen rg 
rr lue t a 1 per nt ert proportion of K,O of lu 


The 
jeasurements Cambridge on 
newly developed apparatus, Oxford on the 
apparatus employed previously by Mayne et al. The 


lilution techniques, are re ported Total 
carried Out at 


and at 


were 


isotopic dilution measurements were made at Oxtord 

The total Oxtord is 
<imnilar to that 
Phe apparatus use d for the isotopic dilution measure 

ents is a bakeable glass system which will be 
deseribed elsewhere. Aliquots ot 
prepared by a me thod similar to that of Wasserburg 
and Hayden‘, and calibrated by 
amounts of spectroscopically 
aceuracy of this system of 
checked from time to time by measuring the argon 
content of the reference biotite B.3203 supplied by 
Dr. P. M. Hurley of the Massachusetts Institute of 
Technology. The three measurements 
differed by 0-2-1:5 per cent from the mean of the 
American measurements. Duplicate determinations 
on younger that the 
accuracy is + 3 per cent for the more recent measure - 
ments quoted in this communication, and rather more 
tor the earlier ones 

The Cambridge apparatus used in the extraction 


used at 
and 


volume 
deseribe ad by 


apparat us 
Thomson 


argon-38 were 
mixing with known 
argon. The 
measurement was 


pur 
argon 


results of 


materials suggest, however, 


and purification of argon is built mainly of stainless 
-teel. It is small in size, and is connected dire ctly to 
the mass spectrometer, which makes it easy to operate 
and reduces the likelihood of loss of gas by absorption, 
or the presence of small leaks which would add to the 


vohune of gas finally measu dd. For sueeesstul total 


Table 2. COMPARISON WITH EARLIER RESULT 
Age of Dart Age of Shay 
Referer Method moor granite wranite 


million vr.) (million yr.) 


Mavne et al. (ref. Ar, total 

volume 29n 400° 
Kulp et al. (ret. 1) K Ar, isotopic 

Kulp ef (ret. Rb sr 233 7 
This work K Ar, botl 

techniques 265 + o 997 + 8 


* Recalculated values 
Error is twice 


standard deviation of mean 
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work both: these troubles be avonted 


MeLeod gauge on which the volumes ar 


and also the 


measured must be accurately calibrated This ha 
been done in three ways : 

(1) By th measurement of accurately know: 
vohunes of argon of different sizes, made up tre 


spectros opically pure argon using & gas pipette 

By mtroducing samples of air from: Gontaimer: 
of known vohune filled at a measured temperatrire 
and pressure 

3) By measuring 
reference saniple, B.3203. 

Zesults from these expernmnents were consistent to 
about 1 per which giving a rehabl 
calibration of the McLeod gauge, indicated that the 
loss of argon by absorption was negligible, and that 


auryvon rated by fusinw thie 


cent. besides 


the method of purification of the gas was adequat 
For the work in both Oxford and Cambridge thy 

made by 

rmination at Car 


determinations were 
photometri + methods. Each de! 

bridge is the average of six analyses, and at Oxford 
the average of four. The accuracy of the Cambridye 
measurements is estimated to be l per eent, ana 


potassiun 


of the Oxford ones 2 per cent. 

The results of the new determimations are given in 
Table 1 weighing all detern 
inations equally, are 265 + 5 million yr. for the 
Dartmoor granite and 397 8 million vr. for the 
Shap. In Table 2 these are compared with the 
corresponding results from the earlier reports. The 
now with both the 
potassium argon andthe ages ot 
Kulp etal. (except that the difference between the new 
age for the Shap granite andthe rubidium strontinn 
age slightly exceeds the uncertainties given). They 
confirm that the results of Mayne et al. are too high 
particularly for the Shap granite. The reason for thir 
is not known. 

The differences in the levels of contamination by 
atmospheric argon found in the two laboratorie- 
‘Table 1) arise mainly from the use at Oxford of 
graphite crucibles, which have a large surface area 
for absorption of gas, while molybdenum crucibles 
are used at Cambridge. 


Their mean values. 


figures are in good agreement 


PASSIUM- ARGON Aub 
Radioweni« Atm 
er cent ear ip 
- 
l > 10 
74 | 
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ir 
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In the figures obtained for the argon content of the 
Shap sample 20512 there is some evidence for a small 
systomatic difference between the results by the two 
ever, this is not large enough to be 
The 


permit 


techniques Hlow 


investigated easily at parate laboratories. 


apparatus is bemg modified to 


Cambridge 
1 used on the same sample of 


both techniques to b 


It may be coneluded from these results that the 
total volume technique can give good results on 
materials of Palwozoie age The chief limut to its 
accuracy 18 the error in reeuting the MeLeod rauge 
The possibility of incomplete purification, however, 
alway borne n rind the armoiwnt and 
composition of the contamimating gases which are 
evolved when a sample is fused are both variable 
These limitation heeome less unportant for older 
rocks, and inn our ¢ \ perience there seems to be 
litthe to choose in most respects between the two 


methods for work on Pakeozoie and earlier materials 
In general, however, it is considered that the isotopic 
dilution technique is preferable, since its accuracy 
can be maintained for much younger samples. 

We wish to thank the Department of Scientific and 
Industrial Research for its financial support for 
these projects, and Prof. L. R. Wager and Sir Edward 

Sullard for their interest and encouragement 
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Karrco Igneous Activity and Tectonics 

in South-East Scuthern Rhodesia 
1959. 60 work of the 
\frican Geology on Karroo 
igneous activity in Southern Rhodesia was extended 
to include the suite of Karroo 
lie between the Lundi and Sabi Rivers some eighty 
to ninety miles to the north-east of those deseribed 
by Cox et al.’ (Fig. la). It is hoped to publish the 
detailed results of the work on this area soon 


DuRING the 


Research 


the period 
Institute of 


igneous rocks which 


Between the Sabi and Lundi Rivers the geological 


requence 1s identical with that to the south-west 
Basement gneisses, schists and quartzites of the east 
north-east trendmg Limpopo Orogeni Selt* are 
inconformably overlain by Karroo sediments*®, and 


there im their turn underlie a considerable thickness of 


Karroo voleanic rocks. 


The Karroo lavas in this region are estimated to be 
about 13.000 ft. thick and have a uniform dip of 
710° to the south-east. They may be divided into a 


lower group of olivine-rich basalts and an upper group 
of more tholeiitic basalts in which olivine is noticeably 


searce or abeent. The ignimbrites, which characterize 


the uppermost part of the volcanic succession in the 
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Fig. 1. (a) N.R., Northern Rhodesia; B, Bechuanaland; P.E.A., 
Portuguese East Africa; i, area shown in ¢/ ii, area described 
by Cox et al. (ref. 1). (6) 1, Basement Complex Umkond 
System; 3, Karroo sediments 4, Karroo basalts » Mair 
Granophyre; 6, Cretaceous; 7, Alluvium; I, Mutandawhe Con 


Chiwonje Complex 


plex; I! 


Nuanetsi District', are absent or overlain by later 
formations. 

The extrusion of this thick sequence of lavas in the 
Sabi-Lundi area was followed by the intrusion of a 
series of rocks mainly of granitic affinities. Apart 
from a small horizontal tonalite body situated to the 
south-east of Mutandawhe, the these 
intrusions was a large sheet of porphyritic granophyre, 
the intrusion of which was localized at, or near, the 
upper limit of the basalts. This granophyre has an 
areal extent of 500 sq. miles and out from 
beyond the Lundi River in the south-west to beyond 
the Sabi River in the north-east (Fig. 1/); it can be 
correlated with the Main Granophyre of the Nuanetsi 
Area’. 

Subsequent phases of Karroo igneous activity are 
represented by two intrusive complexes in the Lower 
Sabi Valley. Mutandawhe, the more northerly of the 
complexes, 18 composed of granites and syenites and 


earliest of 


cTOps 


is characterized by a series of ring intrusions, but 
the Chiwonje complex to the south is composed 
entirely of granites which are intruded in part con 
eordantly and in part discordantly. The rocks of 
these complexes have been responsible for copper, 
lead and tungsten mineralization in the surrounding 
basalts. 

The final phase of igneous activity in the area is 
represented by a series of minor acid and _ basic 
intrusions. 

In the southern part of the area the Main Grano 
phyre and lavas are overlain by the conglomeratic 
basal member of a sedimentary series presumed to be 
Cretaceous in age. This latter group is in outcrop 
continuity with the post-Karroo sediments of the 
Nuanetsi area. 

Structurally, the rocks as a whole overlie the east 
north-east trending Limpopo Orogenic Belt*:4, and 
the Chiwonje and Mutandawhe Complexes lie at the 
intersection of this belt with the southward projection 


= 

Ld 

Atk, 

4 

160 (1955) 

* Wasserburg, G. J., and Hayden, R. J., Geochim. Coamochim, Acta 
7, 51 (1955 
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of the Sabi Valley Fault The 
Limpopo Orogenic Belt durmg post 
times has been noted by Dixey? and is further sugges 
ted by the many faults which affeet the Karroo rocks 
and which strike parallel to the orogenic belt. 

D. N. Woop 


Research Institute of African Geology, 
University of Leeds. 
190, 40 (1961) 
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CHEMISTRY 
Sorption of Copper by Cellulose 


Belford, Preston and co-workers':? have 
<tudy of the sorption of metal ions, particularly the 
They suggest that 


made at 


cupric ion, by native cellulose. 
the ions are adsorbed to form a regular two-dimen 
lattice on the surfaces of bv 
complex formation with hydroxyl groups of the 
celhilose molk eule 8. Should this be BO, copper sorp 
tion might give information relating to the surface 
area of the ervstalline fraction in cellulose, and, with 
such a possibility in view, It was considered worth 
while to make a further study of the interaction of 
cellulose with the cupric ion. 

Preliminary experiments confirmed that beech 
x-cellulose? and bleached cotton thread do in fact 
take up copper from copper s iphate solution, but 
the extent of sorption by the «-cellulose (namely, 
0-9 m.mole copper per 100 gm.) was found to be 
lower than that reported by selford, Myers and 
Preston! for similar material by a factor of five. In 
seeking an explanation for this discrepancy, the 
possibility was considered that acidic groups within 
the cellulose molecule might be responsible for the 


sional microfibrils 


uptake of copper, variation in acid content resulting 
in varying sorption of copper: as a re sult of further 
investigation, it now seems reasonably certain that 
this is the case. 

were carrie d out on de-waxed, scoured 
Egyptian cotton, two samples of periodate chlorite 
oxycellulose*, and two samples of nitrogen dioxide 
oxycellulose® prepared from cotton; also studied were 
‘Tenasco Super 70’, ‘Viscose Rayon’ and ‘Fortisan 
H’. Specimens (about 0-5 gm.) were immersed for at 
least 15 min. in filtered 0-1 M copper sulphate 
solution (100 ml.). The pH of the medium was 
determined before and after immersion of the cellulose 
samples; in every case immersion was followed by a 
fall in pH of 0-01-0-7 unit (increasing with uptake of 
copper). Bound copper from the 
thoroughly washed material in three extractions with 
0-1 N hydrochloric acid and determined by the 
standard iodimetric method, using 0-005 N sodium 
thiosulphate. The specimens were then 
washed until free from acid and the carboxy! content 
determined by the alkali back-titration method of 
Neale and Stringfellow** using 0-01 N hydrochloric 
Duplicate determinations were made in every 


was removed 


cellulose 


acid, 

case. 

Fig. 
the 


1 shows that uptake of copper 1s proportional 


to earboxyvl content. This would appear con 


COOH, 100 gn 


otton . periodate-chlorite oxycellulose; A, NO 
el iscose , Fortisan 


oxycellulose ; 


vineing evidence that sorption of in these 
experiments is due solely to the presence of carboxylic 
acid groups in the cellulose molecule: sulphonic acid 
groups, might isolated 
from wood, would presumably act in the same way. 

Further evidence that uptake of copper by cellulose 
is not due to the acidic action of hydroxyl groups was 
obtained by dissolving 5 a-methyl-p-gluco 
pyranoside in 100 ml. of 0-1 M copper sulphate 
solution. The pH remained unchanged, establishing 
the absence of any reaction liberating hydrogen ions 
comparable with that oceurring when cellulose takes 
up copper. 

In attempting to interpret the results quantita- 
tively, two apparently conflicting observations must 
be taken into account: (1) uptake of copper by a beech 
a-cellulose from 0-1 M/ copper acetate was approx 
imately double that from 0-1 M copper sulphate 
solution’; (2) sorption from copper sulphate is 
governed by a Langmu isotherm, maximum uptake 
being virtually attained with 0-1 M solution’. This 
would normally be taken to imply that at such 
concentration all the active sites are occupied. 

A possible explanation for the apparent anomaly is 
forthcoming from a consideration of the equilibria 
involved, with the simplifying assumption that the 
system can be treated as one phase. Thus, if Ka is the 
acid dissociation constant of the carboxyl groups, K, 
the dissociation constant of the copper salt ( |RCOO-} 
[Cut }/{RCOOCu*}) and C the total carboxyl content 
(=f RCC | + | + ‘OOCur)), it can be 
shown that: 


copper 


which occur in «-cellulose 


gm. ot 


6 kK, 


[Cut] 


K,{H*} 


(1) 


lead 


copper 


This would to a linear relation between 
reciprocal uptake and = reciprocal copper 
concentration, with a limiting uptake at high copper 
concentration equal to half the theoretical maximum 
(that is, equal to half the carboxyl content) if the 
term K,{H*]/K, [Cu?+] were constant and equal to 
unity. In fact, pH measurements on solutions of 
copper sulphate in the concentration-range 0-005 
0-1 M have shown that the hydrogen ion activity is 
approximately proportional to the copper concen. 
tration, particularly in the region of higher concen 


tration where more accurate sorption determinations 
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I 
respective] hie ttely 10 and 
10 n ould appear mot meonsi nt th pubbshed 
yuation (1) predicts tl »bserved ption 
pte copper if the hyvdrovwen tan eon trat 


t iis obviou ‘ plieated than dep i 
here, but if seems reasonable to suppose hat the 
for 7 interpretation of the facts is essentiall 
cor t 

To therefore thu me bVabila 

uke if appear t probable that 

pper from solution | cellu sadn tit 
mh. Chia | 


copper cannot ber 
pected to vield anv information necessari! relatect 
to the phvsical structure of the cellulose 

I am indebted to Dr. T. P. Nevell, of the Shirk 
specime ns of titilose 
work forms part of 
fundamental research undertaken 
British 


Institute, for providing the 
ied in this investigation The 
the programne of 


by the Couneil of the Ravon Research 


Association 


Department of Textile Chenustry, 


College of Scrence and Technology, 
Manchester | 
Belfor Dos. M \ K.D.. / 
34. 4 
Relford. D. S.. and Ne 185. 0 
it, Ma Ewart, J. A. D., S k. Paj 62, 2 
‘Da G.I N I. Text. Inst., 39, 7 
N Inst... 42, 
M st llow, W \ Fara 33, 


that Dr. Michie is 
Liscussimng quite the same problem as that investigated 
Although we used the 


certamn 


compl 


mv co-workers and rr 


term copper cellulose comple X in some of ont 


papers, we were consciously using the term ‘cellulose 


as defined by 
farmily of polysacchari 
which, 


} 


cedure by which it is obtaimed and of certain physical 


two of us in another connexion! as a 
les built into microfibrils of a 


substance by virtue of the extraction pro 


properties, is normally called cellulose; we wer 
therefore not 


eucellulose’}—which 


whieh 


rare 
vield glucose 


prod iets 


discussing those 
we term only on 
hvdrolvsis 
In collaborator Mr. Dennis, IT am followin 
what should be called a 
Qhur re 


published 


with 
up our ¢ arlier work on 
sults ana eon 


copper-mit rofibril’ complex 


will eventually — be 
at the 
bulk of the uptake of 
cellulose component but by pentosans so firmly bound 


\ 
withstand the chemical! 


clusions 


elsewhere moment we can sav only 


copper is not bw the pure 


to the microfibril that they 
procedures normally used for the extraction of 
x-celhuilose It is compl xes with these, moreover 


which give the sharp electron diffraction diagrams 


We are ourselves not certain that copper adsorbed on 
‘pure’ lulose wields such a diagram: certainly none 
has been obtained with Valon 


1 measurable uptake of copper 


a cellulose in spite oft 
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On the pomt of adsorption im “pure Cellulose, 
Dr. Michie mav well be correct for t} naterials ane 
maditions he uses, though his interpretation rests on 
thie traivht-line relation hip b tween uptal Of Coppel 
and the so-called COO content of the cellulose as 
} by a method which itself depends o 
ition adsorption Phe difference between the cotton 
lbyv hin and by us was that herea our cottor 
had been treated with strong alkali in the cold, his 
had been scoured (that is, boiled in per cent sodiu 
hvadronxick We have reason to believe that the 


tect of eourin Is comple x, but we cannot 


report 
mn this at the 


R. Prestrox 


Department of Botany, 

Unis 
Leeds 


ersity, 


The Borohydride lon in the Lithium 
Borohydride Lattice 
IN a recent cConununication in Nature, Dr. C.J. H 
Schutte it the 
in the para 


suggested th anomalous band 
oceurrimg at about 1,250 em. 
lithium 
assigned to the 
of the tetrahedral Th 
frequency is normally inactive in the infra-red, but 
is suggested that under the space-group V, of 
orthorhombi lithnum borohydride, the 


the degener 


n-Oul ral 


pectrium of borohydride at room tempera 


alo ibly vrenorate 


may be 


tre jueney, v (} 


ervstalline, 
BH, 


acy is thereby 


OCCUPY sites of svinimetry ¢ 


+ 


removed so that all the fundamentals 


are now allowed. 
Is iyyest that confirmation of the above assignment 
some of the 


8 provided by a previous ¢ ileulation of 
vibration frequencies ot the tetrahedral hydride tons 


based on a 1 diseus 


The caleulation theoretical 


ion of the dynamics of binary hydrides*, in which 


Was 


was shown that, with th ans Cron ot a spherical! 


und rigid electron distribution in the molecule, the 
doubly degenerate frequency, vik), ota tetrahedral 
VH, moles tle (or ion) Could be determined to within 


> per cent by the formula 


e*/ Sas 


charge and mass of the proton 
With the 
proton 


and are the 
is the equilibri uo NH distance 
B-H 


magnetic resonance measurements on the BH, 1oOn 


where ¢ 


and 


value of the distance obtamed trom 


ly 1-25 \ 


a caleulated 
Thi 


above 


the above formula gaye 
of 1,171 
therefore, 


{ 59 tor yv 


gives good support to the 


value, 


om good agreemen 


assignment of Schutte and 1s 
with the value of 1.210 em.-! obtained® from measure 


ments of the Raman 


spectra of solutions of the 


borohydride ion in liquid ammonia 


D. A 


Brown 


Ih partment of Chemustry, 


University College, 
Merrion Street, 
Dublin. 


Upper 


é 
S04 
ig iro phate to Ob AL Copper 
weetate (na Ho4-2 tat H 5-4). The 

‘ 
' 
! 
a 
Stability Constants of Metal Ion Complexes, by Bjerrum, Schwarzet _ a. 

vid 
| Ir Ww. ¢ J. Chem. Phus.. 17, 1044 
Longuet-Higgins, H. and Brown, D. A.. J. Inorg. a Vuclea 
(‘hem 1, 60 (1955 an 
Ford, P. 1 and Richards, R. Discuss. Fara i9 
* Taylor, R. C., Schultz, D. R., and Emery, A. R., J. Amer. Cher PRUE 
Soe., 80, 27 (1958 
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iments of Di col 
her 


he 


ALTHOUGH the con Br 
munieation are very encouraging for tu 


Theoret 


the 


doubly 


rt 
tigations, it should be porte cl That 
to ecaleulate 

of the 
derived for a tetrahedral ion or moles 
gid electron distribu 
certainly not valid im th 
ion in the LiIBH, lattice. In this 
s considerably deformed 


cal mves 


equation used by Brown 


te vibration 


} 


spherical and ri 


BH, 
tetrahedral ion having 


site symmetry ©,. In addition, it must be pointe dl out 
at the crystalline t 


profound 


‘eld in which any ion is embedded 
the at 
vibrational for example, refs. | and 2 

The frequency of v., ¢ ulated to the 
formula derived by Brown, 18 that of the tree tetra 
hedral BH, for 


example, with the in 


has a influence on trequencies 


modes (se 


nic according 


he ¢ ompared, 


of BH, 


ion and can only 


Raman frequencies 
liquid aramonia 
Chemical Physics Group, 
National Chemieal and Physical Research 
Laboratories, 
Ind i trial he h 


Couneil for Screntifie and 


‘a,.13 


Chromium(IIl) - Oxyanion Systems 


hromium(Tt) 
the phosphate, arsenate 


CeRTAIN hexaqu oxvanion cor 


and 
thea 


partier lar. 


have shown marked similarities in 


thermal! 


sulphate) 
degradation and in 
This 
of 
d to ace 


behaviour 
their 
ean best be explained on the 


on 


with corresponding oxvacids behaviour 


olat rmn-con 


both 


basis 


densation reactions which are believ ut 
in the 


The 


soition 


and 
ay 


solid state rn 


behaviour t be repre ented schen atieally 


(X zH,O, where X 


violet solids 


/ 


Action of heat 


/ 
/ 


xcess 


HyXO, in 


Green amorphous materials 


\ 
Cr: XO, ratio n:2 with 
lower water content 


\ 
\ 


(stepwise degradation in- 


insufficiency 
volving olation-condensation) 


\ of 
XO. 


! 
} 

caus 
| dissvintion \, 
| 


Action of he 


V 


Anhydrous material 


Cr,(XO,): 


| Pyrolysis 
Action of 
heat 


Cr,0, + oxide(s) 0 


| 
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A 


H,YO, + H,0 at 


solu 
Complex species involving 
entry of oxyanion into co- 
ordination sphere, with 
probable stepwise formation 
of polynuclear species un 
suitable conditions 


Vv 


Green amorphous solids 


polymeric Cr: XO, ratio 


SOD 


Work on the solution and solid phases of the svstems 
Cr,0,-P,O Hat 40 and 7 ‘) 
has already be. Phe sy 

70 


rravimmetric stu 


Tem 
s bemg st ana 


Thermo 
pho phate 


hromuiun 
that 


arrenat mudicate 


dehydration Inflexions 
the 


mterpreted 3 tay u 


proce 


eurves ot loss in weigh temperature are 


ot 
t hie phas 


olation-con 
which 

to the 

proces 


linked 


occurring 


he 


co-o! 


dense tion in 
initiated by 
cl 


Is Exper ted to result in the formation of cros 
of the 


entry of he oxyanion in 


rol lination sphere Such a 
polymers incorporating groupin type 


W here 1 
and ¢ 

Phis type of stras 
properties 


OH or 


accounts tor 


B 
HYO 


tire 


HYO,¢ or n 

the ion-exchange 
X-ray 


ts of dehydration 


li kage, or 


encountered these t 


the 


hue 


SVs 


ems* 
» shown that pr 


ordet 


salts are 


This 


ingement 


amorphous 
might 
of the 


oceul 


ess no 
i tor 


LroUups 


long-range 


by a random arr 


Howeve recrystallization 

these materials prior te nple 

phase Cr,( XO, 

The thermal decomposition 

tucked by deve 
pre 


supporting 


n hvdration to 
the 
kame have been 


obtarmed 


oped by 
sented 


\ rien 


and 
from 


in 


enalysis 
ot 


preliminary differential thermal! 
d st tf the 
lehydration the 

‘ands associated with water 
t he 


ulies oO 


thuat 


Infra re products Progressi 


show characteristic absorption 


s, Por: initially 
due to the 
bondiny 
dehyvdra 
band (3.750 2,100 
modified 
neth and intensity. shorten 
the 3.750 
Finally 
band disappears on con 
dehydration (together 
with that due to the bending 
~ 1.600 


in complex are 


extremely broad 
effect of 


In the course of the 


hy drow n 


this 


temp. ( C.) becomes 
mg 7 
3.100 


occurring 


inn 


? Cth revion 


ma 


the 


pie te 


vibrations 
The 
the oxvanion undergo broad 
im the 
imply 


em 
jer characteristic bands of 
ening and = splitting 
course of dehydration 
of 


might 


lowering Ta 
which ox 
pected the ot 
HXO,-groups were involved 
Magnetic studies on the arse: 


metry. 


a svini 
be 


formation 


ate have shown that the com 
pound obeys the Curie Weiss 


variable law 


down to liquid-nitrogen 
temperatures and has a very 
small value of the Weiss 
constant 6. Progressive de 
hvdration of this material 


| 
: 
ot Phi 
thi 
the 
E 
Strashel 
Krtelags A.. Schutt s., 34, 691 (19 
336 (19 H.. and Schram, B. L., Speetroet studies } 
pee of these 
and pos 
a2 
\ 
ior 
“at 
— 
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green 
green 
brown 


Activation teactio ferential thermal analysis 
energy 


observed 


ref. 6 


vow any departure from the linear law, media) depends on thermal agitation of the pore 


progressive mcreuse n is observe 1, a forming bridges!. 
30 obtained for CrAsO1H,O Generally, electrophoresis in a supporting mediu 
m to ind the absenes s condnueted without positive control of Temperature 
the poly erie \t best. the is placed In a contamer maim 
G. M UK tained at constant temperature (for example, an it 
» lient existing between 


J chest) and the temperat ure yrar 
kept ithin reasonable 


of the room and the medium Is 
lnmits by using small field strengths and low ionicitie 
London, S.W.1 Another method is that of using a cooling fluid cireu 
lating in rather close contact with the electrophoretic 
medium. Yet im all those methods it is the tempera 
ture of the cooling medium that is directly controlled 
and not that of the electrophoretic medium itself 
This eould, nevertheless, easily be achieved if use 
were made of the following property : since the medium 
used for slectrophoresis has nearly always electrolyt ir 
conductivity, it possesses a rather large (negative 
temperature coefficient. Thus the resistance of th 
Assurance of Thermostatic Control medium could be used as a temperature-sensing 
during Electrophoretic Experiments element. Resistance variations can easily be con 
Precise thermostatic control is of paramount verted into voltage variations if the electric field is 
tic mobilities are established from a power supply regulating for 
to be measured Moreover, recently proposed constant intensity. Indeed, if the temperature of the 
of gels (starch gel and cleetrophoretiec medium rises, its resistance decreases 
additional need for and to maintain a constant current intensity, the 
voltage at the electrodes will automatically be 
reduced. This decrease in voltage can be made to 


importance if absolute eleetrophore 


supporting media im the form 
evanogum gel) introduce an 
constant temperature since the diameters of the gel 


pores (a factor largely determining migration in those 


| 
S06 on 
Tat HEXAQ HROMIUM(LIL) SULPHATE-—[ ri (50,),.1 
Ter ( ! Stage (hydration Colour Activation Reaction Different thermal analysis “s 
energy (4) keal. order (n) servations = 
16-10 violet 
1-11,0) (lattice water violet 5 
-H.O 
> Two broa nsecutive 
1,0 quick dee] ) endothe effects 
(inflexion) 
H,O quickly green = 4 
Hw 
> ~ ] 65 ! \Small endothermic effect 
ty l H,O 
0-5-H,O very small 
1-H.O LExothermic effect 
; 1-H,O lost deep brown very small ‘Ss 
4 loss of SO) green 11-5 1 thermic effect = 
Cr,t), formed deep green 
Table . ARSENATE Criif,O),] AsO, 
Temy ‘ $ Stage (hydration Colour Activation Reaction Differential thermal 4 
energy (F) keal rder al s observations 
slow decomposition) grey-violet ~ 
6-H.O 
light green 5 
1-H,0 
t uree! 17 road thermic effect 
H.O Tost 
4 4-HLO light brow 4 iM 
very gradual water los f Exotherm 
anhydrous brow? 
f As,0, leep yreet ~ 12% t lothert effect 
1 40% formed 
Table Pu 
6-1,0 Violet 
violet 1-5 1 
1-H.O (inflexion bright wreen Endothermic effect 
lost light brown between 150 
lost lark brown 5°5 
4 1-H,O 
slowly black very small 
~ At frous light green Exothert effect at around 
1.4 table light green 
Due to Sullivan and MeMurdie (IM) 
altho ivh i 
value of « 
‘ 
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petroleum 


close a relay, switching on some cooling device, The 
again and the voltage 
will rise to its initial value. At that 
cooling will be eut out. In fact, electrophoresis is then 
nearly) constant intensity and voltage 


temperature will go down 


moment active 


conducted at 

Very offective cooling, giving the additional advan 
tage of sealing the electrophoretic mednun against 
evaporation, is Obtained by bathing that medium in a 
neutral, volatile fluid: if its evaporation is activated, 
the heat generated in the electrolyte is absorbed. 
Evaporation of the volatile fluid is easily controlled 
by blowing finely dispersed air through it ; this makes 
at the same time for effective stirring. 

These principles? have been applied to a technique 
of agar-gel electrophoresis described some time ago* 


The experimental apparatus 1s illustrated in Fig. 1. 
The electrophoresis plate is bathed in petroleum ether 


of low boiling point (25-50° C.). A small air pump 
blows air through a tube provided at its distal end 
with small holes. If the temperature of the electro 
phoresis plate tends to rise, the pump starts blowmg 
air until the temperature in the plate has reverted to 
its initial value. In an actual experiment effected at a 
tield-strength of 30 V./em. (agar 1 per cent in barbital 
buffer of pH 8-4 and ionicity 0-05) and conducted at 
12°C 

found to be less than 1° C 
short a frequency of 8/min. 
method any temperature between +4° C. and 25° C. 
can be set by activating the evaporation of the 
petroleum ethor prior to the experiment, until the 
fluid is at the desired temperature. The plate is then 
left for a few minutes to reach temperature equilib 
rium. The field is then applied and the 
temperature plate will automatically be 
maintained at a constant value. 

already of outstanding quality when 
agar gel is are even better if the 
is effected at low temperature ( + 4° C.), sinee diffusion 
is then strongly checked while the 
mobility can be compensated for by increasing the 
electric tield strength. Application of the princ ples 
here exposed to other types of electrophoresis, for 
example to the column type, could be fruitful. 


R. J. Wreme* 


. the temperature variations in the plate were 
, with the pump acting in 
With this 


eyeles at 


elect rie 
in the 


Separations, 
separation 


used 


decrease in 


Laboratory of the Medieal Clinic. 
University of Ghent, 

Pasteurdreef 2, Ghent, Belgium. 

* Associate of the National Foundation for Scientific 
in Belgium 
* Poulik, M. D., and Smithies, O., 
? Patents applied for. 
* Wieme, R. J., Clin. Chim 
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BIOCHEMISTRY 


Quinine Oxidase in Liver and Blood Plasma 
of Rabbits poisoned with Carbon 
Tetrachloride 


Rassir liver has been shown to be a rich souree of 


quinine oxidase? The enzyme was also demonstrated 
in Other organs of the rabbit but in 
pleen, lunges) ; 
kidney 
blood, ¢ 
However, in cases of parenchy 


much smaller 
found in the 


Tritise Jers In 


none was 
and skeletal 


oxidase is present in 


amount 
pancreas, heart, 
normal human quinine 
amounts, 
of the liver, increased amounts could 
Therefore, the determina 
Baier? 


liver 


negligibl 
matous lesions 
he detected in the 
tion of this enzyme has been reconunended by 

test for 


ylood 


and by Roman and Dulmanis* as a 
damage 

Since carbon tetrachloride is regarded as a strony 
hepatotoxic agent, I decided to investigate its effect 
on quinine oxidase of the liver and blood plasma. 

Quinine oxidase was determined using a method 
previously worked out and based on the reduction ct 
the dye triphenyltetrazolium chloride in evacuatc«| 
Thunberg the substrate being N’-methy! 
nicotinamide®, The formazan produced after the 
incubation of the reaction mixture for 15 min. at 37° C' 
was extracted with petroleum ether and the colour 
measured in a Beckman quartz spectrophotometer at 
480 mu N’-methylnicotinamide (7 10-3 VW) was 
used instead of quinine hydrochloride since Knox! 
and also Lang and Keuer! demonstrated that this 
compound is the natural substrate for the enzyme. 
Blood plasma quinine oxidase was also measured by 
the increase in the absorption at 366 mu of the carbo 
Baier’s 


tubes, 


stiryl] oxidation product of using 
method*:*, Heparinized plasma was used throughout 

The enzyme could not be detected m the blood 
plasma of normal rabbits by the formazan reagent or 
by Baier’s methods. It “was, 
that a few hours after the injection of carbon tetra 
chloride the enzyme decreases in liver and appears in 


the blood. 


quinine, 


however, soon verified 


Table 1 summarizes this result. 


Table 1, EFFECT OF INJECTED CARBON TETRACHLORIDE ON THI 
LIVER AND BLOOD PLASMA OF THE RARBRIT 
Averages and standard deviation 
N Liver 
rabbits (agm.formazan 


Blood plasma 
wet weight ( ) 


jailer anits 


ml./100 en 


Rabbits wer i with carbon tetrachloride 
Baier wnit 


body-weight intraperitoneaily and killed after 12 hr 


{ optical density at 36¢ 


nerease of 0-001 in 


Some experiments were also performed to find the 
time of appearance and the level of this enzyme in 
blood plasma during the course of poisoning. A group 
of four rabbits weighing 600-920 gm. were injected 
intraperitoneally with 0-05 ml. of carbon tetra 
chloride/100 gm. body-weight and the blood with 
drawn by heart puncture and analysed 3, 5 and 10 hr 

Four other animals bled 
Fig. | shows the average increase 


after the injection. were 
after 15 and 20 hr. 
up to 20 hr. 
Blood plasma of poisoned rabbits was saturated 
with ammonium sulphate solution (v/v) to find which 
The proteim precipitate 
was separated, dissolved in distilled made 
slightly alkaline (pH 7-2) and dialysed in ‘Ce Hophane’ 
bags against distilled water at 4° C. The enzyme 


fraction carries the enzyme 
water 


= 
‘ 
no.a77a. May 27. 196] 807 
1 
G 
1H E H 
| @ 
| OA 
Fig. 1. Diagram of the apparatus for conducting high-voltage 
agar-gel electrophoresis at constant temperature 
SA power supply regulating for nstant intensity; BL, amplifier that 
BS as hae loses a relay if the voltage at A decreases; C, air pump switched 
n by relay in B; tube provided with small holes for blowing 
uir in G; E, electrophoresis plat F, agar gel; 
We 
| 
ad 
Normal 21-54+3-4 0 
Carbon tetrachloride 10 92457 138+ 42 
= 


ir 
art \ 
2 
4 
Mi 
sinis 
1 ml ud iM 
vetivity Was found only in the globulin traction \ 
vVpieal exper ent reproduced in Table 2 


Neither normal! rats nor rats treated with carbon 


tetrachloride showed any quinme oxidase activity i 
the blood prlast a. This suggests that im the rat the 
enzyl is not easily removed from the liver cells as in 
the rabbit It appears, therefore, that this enzyme 
behave differentiv from xanthine oxidase, which 


nereases rapidly mm the liver and blood of rats treated 
with earbon tetrachloride as previously reported b» 
It rust be that the 
rabbit is poor in the 
devoid ot i 


rat and the association of this 


liver of the 
blood 


liver cells of the 


rmibered 


xanthine oxidase 
ocalization im the 
enzyme wt 
differences 


h lipacd 


be respor ibvle tor t he observed 


between then behaviour in carbon tetrachlorict 
Poisoning 

Liver quinine oxidase was inhibited by crotonalde 
hyde, iodobenzor acid amd 2 met} vl naphtho 


juinone(menadione shyvhtly mbhibited by p-chloro 
2-amino.4 
The kinetics 


of the oxidation of quinine chloride were followed in 


mereuribenzoate and not affected by 


hydroxy-6- pteridine aldehyde (Table 3) 
3606 m 


plasma by the merease m optical density at 


in the presence of croton 


aldehvde and menadione 


Tat QUININE OXIDASE IN FRACTION 
\ vity* 
Cont plasn 
telot nit t 
it nitial lut 
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INHIBITOR ‘ HE QUININE ONI 
CELL-FREE LIVER HoMOGENATI 


I t I ' 

Cor 
6-1 Oo 

‘ rit t ‘ 

‘ Vv 
‘ ‘ ‘ 
M 

t at phos, butt H Cent y 
rj Petal t \tu im the 


indicate tha oxidase 1s 
groups tor full activity. 


the effeet of 


results 
dependent tw SH 
Work Is now 


These 


pari ly 
in progre ss To investivgate 


other mbibitors 


VILLELA 


Biochemical Laboratory, 
Institute Oswaldo Cruz. 


Rio de Janeiro, 


Brazil 
Knox, W. (he 163. La kh ind Keuer 
H., Bioel Z.. 329 
iQldham. F. J. Th 79 1944) 
Ba H. A Woek 36. 
\ la, ts. fead. Bras, ¢ tl 
umd Lang, A., / h Z., 329. 3> 
\ i, und Mitid I \ 175 A ffons 
tie L. 1 nd \ tr, 
t Ved... 90 
M lier Affon~ oOo. R Rit I i Vil i, 


Isolation of the Toxic Principle in Acacia 
georginae 

livestock due to 
fodeler 
watershed nee 


losses on apparently 


pormoning by natural have occurred in the 


River early settlement 
These occur over an area ot 14.000 
miles of north-western Queensland and over 
adjoming Northern 


widely distributed 


(seorgina 
approxunately 
| 
an equally large area oft the 
Te rritory leacia Is 
throughout the affected areas, and its pods, seeds and 
leaves have proved toxic to sheep and cattle 

The tsolation and identification of the toxre prin 


seeds of A. georginae is now reported 


ciple im the 
Previous investigations’ showed seeds to contain a 
complex mixture of carbohvdrates, amino-acids and 
pinitol, but failed to characterize the toxic factor. 
This has now been identified as the throracetate ton. 

were extracted with and standard 
procedures used to separate into acidic, basic and 
The acid extract was purified by 
trom ether with sodium 


by fractional distillation 


Seeds ethanol 
nevitral fractions. 
extraction 
bicarbonate and finally 
of the volatile acids so obtained. The toxic factor was 
identified as the fluoracetate ion by conversion to the 
butvl ester and the use of gas chromatography aided 
by an authentic butyl fluoracetate. 
Infra-red absorption spectra confirmed the identifica- 


repetitive re 


specimen ot 


on 

Toxicity tests on laboratory animals and on sheep 
with potassium fluoracetate in quant comparable 
with those found in the seeds of 4. georginae produced 
identical symptoms. 

The occurrence of fluoracetate has been reported in 
South 


Dichapetalum cymosum (Charlletia jmosa) 


19 
/ \ 
| 
| 
‘ 
| 
| 
Al t 
* Activity in wum. formazan 100 mil. blood plasma 4 
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Origin of :-Aminoisobutyric Acid in Iris 
et have 
acid (BALTB) to the 
in higher plants bv isolating this compo mad from the 


roots of J/ris tingitana var wood Kn k eta 


recently added S-amimo/sobutyrit 


growing list of amino-acids fo meal 


have shown that BAIB can arise metabolically trom 
thymine via dihvdrothvmime and 
acid in the rat This discovery, taken COTLPLULET 


that the 


radioactive 


higher plant 
dihvaro 


with observation! 

Brassica napus 

thymine. $-ureido/sobutvrie acid and carbon dioxide 


our recom 
(rape forts 
strongly suggested to us that, in 

of BAIB. This 


possibility was tested by supplving totally tritiated 


thvinine, 
iris, thymine might well be the 


fron 


thvmine to tissue sections of Jriés tingitana var 
Wedgewood 

Small disks (5 min. diam., 1 mm. thick) were eut 
from the interior of a freshly dug iris root which had 


just finished blossoming The disks (0-3 gm were 


incubated in air, at 28° C., in 1-0 ml. 0-03 MW phos 
phate buffer, pH >t, which contamed 5 10 
moles of 7H-thvimine (2-4 10? e.panm. counted as a 


weight less sample with a windowless Geiger counter 


Following meubation for periods of 2, 4, 6 and 20 Ju 


the imeubation mixtures were homogenized im a 


Potter-Elvehjem homogenizer with sufficient 75 per 


ethanol to vield a tinal volume of 5-0 mil. and 
The filtrates 


nitrogen, freed of 


comt 


filtered were taken to dryness in a 


stream of lipoidal materials by 
extraction with petroleum ‘ ther and dissolved im a 
stnall quantity ot water The extracts were chromato 
graphed on Whatman No 


solve mt No 5 ot Fink eta 
on the developed chromatograms were located with a 


1 tilter paper 


The radioactive regions 


recording windowless scanning device (Forro radio 
In all cases the scannimg records revealed 
the presence of a radioactive 
precisely with authentic BAIB, the presence of which 
was revealed with ninhydrin. To establish further the 
identity of the BAIB. the 
product im question was eluted and portions thereof 
re-chromatographed on Whatman No. | paper, with 
solvent No. | and No. 2 of 


ae id water, 6: l 2 


scanner 


area corresponding 


putative radioactive 


three additional solvents : 
Fink et and n-butanol/acetic 
), of Asen et al.'. Correspondence 
radioactive area and the position of 
unlabelled BAIB was satisfactory. 

Still other portions of the eluate were converted To 
the N-dinitropheny!l derivative by treatment 
Simee the quantities of 


(viv/s between the 


authentic 


with 
the suspected BAIB were too small to \ ield sufficient 
dinitrophenyl derivative to be visibly when 
applied to the paper chromatogram a small quantity 
of authentic unlabelled BAIB (100 ugm.) was added 
to the dinitrophenylation reaction mixture The 


vellow 


NATL 


suo 


yer i isolated amd clu d on 
vhich had been pre nisl treated with phthatat« 
bouaffeer Development was carried out with water 
i rate b scanning the chore mtoyvral 
for radioactivity, the dinitrophenvl derivative of the 
nknown toured Cormercte with the vellow 
linitrophenvlI-BAIB BAIB as detected in 
The imcubation «¢ 

It is, therefore, reasonable to assume that the 


breakdown of thvininme cam account tor the presence 


of BAI Asen ef al. discovered m= iri 

i it BAIB ruder similar com 
litions Was a much poorer source than 
midine was contaminated with 


BAIB 


ount for the 


a trace of thymime too slight to ace 
formed. Presumably the free base is liberated from 
thymidine by a pho phorylase or hvdrolase 

It is quite likely that the route to BAIB formation 


through dihydro 
aif i, 


found to be 


is Via the Fink that is, 


arul 


pathway 
thymine since these 


two substances were radioactive im 


with 


identified as 


racts obtamed in the above 
These 


deseribed elsewhere! us 


the experunents 


thyrnine compounds were 


ny slight modifications of the 
procedures of k nk ef al st ll further evidence for the 
participation of this pathway comes from the observa 
tion that when the radioactive thymime was diluted 
5.000-fold) with unlabelled dihydrothymine (25 
no radioactive BAIB could be detected after 


bat 


moles), 
jut 
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A Supplement to the Kober Reaction for 
Urinary Estrogens 


Irrricu! has shown that the pink colour given by 
natural the Kober 
phurie acid can be extracted by chloroform when the 
acid is diluted to 20 The colour fades 
but can be stabilized somewhat by using a 2 per cent 
solution of Other 
have pre ferred tetrar hloroethane to chloro 


cestrogens in reaction with sul 


30 per cont, 
p nitrophenol for extraction 
workers? 
form 
The Kober ¢ 
dilution were performed with aqueous trichloroacetic 


olour could be extracted more readily if 


instead of water, and was then more resistant 


Under these conditions, p-nitrophenol was 


acid 
to tading 


not needed Because of the favourable partition 
ratio, the colour ean be concentrated in a small 
volume of organic phase, and much of the ‘back 


ground colour’ remains in the diluted sulphuric aeid. 
The extracted Kober colour absorbs maximally at a 
longer wave-length than in sulphuric acid. 
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Colorimetric measurement of cestrogen in male and 
post-menopausal urine is frequently near the limits 
of sensitivity of the method. Concentration of feeble 
colours by extraction into chloroform-—tr:chloroacetic 
acid should enable low levels ot copstrogen be 
measured spectrophotometrically with greater con 
fidence, and the spectral shift is a check on the 
authenticity of the Kober colour. It in suggested 
that the following type of procedure may be valuable 
as a supplement to the conventional analytical pro 


cedures for osstrogen utilizing the Kober reaction®' 
For ostrone or its methyl ether: dilute a 3-ml 
aliquot of the Kober colour (after reading) with 


i-S ml. of 2 N trichloroacetic acid m a_ pointed 


contrituge ST r, mix under the Tap 
add 1-2 ml. of chlorotorm, shake for 20 see , centrifuge 
briefly, suck off top layer and discard, read the 
bottom laver ina l mil cuvette at 502, 532, 562 m V 
08, 538, 568 mM for the ether) in a spectrophoto- 
meter rhis gives an Allen corrected value about 
three times as great as that derived from measure 
nents on the original Kober colour. The chloroform 
extract fades about 3 per cent in 4 hr Tetrachloro 
ethane is objectionably toxic, though an excellent 
~oivent 

I thank Dr. VP. B. Hudson, Francis Delafield 
Hospital New York tor the opportunity to do 
this work while a guest in his laboratories 
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Controlled Use of Adsorbents in Enzyme 
Purification 


PUBLISHED methods for the purification of many 
enzymes specify the use of aluwminnim hydroxide 
gel' or calcium phosphate gel? as adsorbents, and 
Colowick?® has rey iewed the use of these methods 

The adsorbents may be used te} preferentially to 
adsorb contaminants from solution or (/) preferen 
tially to adsorb the « nZymne from solution. These may 
be re garded as the two gross extremes of (« )a urack al 
fractional adsorption, and Ochoat has used all three 
procedures for the purification of the ‘malic’ enzyme 
from different source ‘ 

However, the ie of fractional procedures Is 
reported only rarely in the literature, and most 
authors seem to make use Of a technique which 


superficially resembles (6). This procedure is carried 
out m such a way as to afford little « hance for investi 
gating. and thus utilizing. the possibly tine resolving 
power of the adsorbents. The gel suspension is usually 
aided in one or two large batches to adsorb all the 
enzyme and, after sedimentation, the gel is washed 
and eluted 

In this conunimiecation the behaviour 1s reported ot 
two different enzyme preparations on different gels, 
and evidence is presented of differential adsorption of 
protem curing the procedure The results emphasize 


the unportance of fractional adsorp 


ion Im onzyvme 
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purification with gels, and mdicate that this technique 
ean lead to greater purification than is possible using 
the popular techniqu above 

The method requires titration of the enzyme 
remaining in solution after addition of small batches 
of adsorbent, and a rapid method for the assay of 
enzymatic activity is desirable for convenient 
working 

(1) Preparation of glucose-b- phosphate dehydro 
qenase. This enzyme can be convent ntly prepared 
from dried baker’s yeast, but is usually contaminated 
with hexokinase. In a method used in this laboratory 
(unpublished), the hexokinase activity is destroyed 
by mild-heat treatment of a yeast autolysate and 
nucleic acids are precipitated by protamine sulphate 
Some impurities are removed by iso-cleetrie precipi 
tation and the crude enzyme is fractionated with 
ammonium sulphate. Treatment with ¢ alumina 
results in further purification 

Table 1 shows the results obtaimed im this step by 
the popular procedure and the fractional method 


Fable 1 FRACTIONATION OF GLUCOSE-6-PHOSPHATE DEHYDRO- 
GENASE WITH ALUMINA WEI 
Method 1 
Enzyme adsorbed from 0-05 M acetate buffer pH 2-5 ml 
¢ alumina (11 mgm. solids’ml Gel precipit ted by) 
centrifugation, washed with 0-05 M acetate pH 55 times 
with 0-1 M phosphate buffer pH 7-4 
Total units * 
Volume of gel of enzyni Potal protein Specitie activit 
vided (ml in solution mem inits mgm. pr 
260 
2-5 
Alumina eluate 230 
Method 2 
Enzyme solution in 0-05 M acetate buffer pil 20-0 mil. of ¢ 
slumina suspension added. Gel precipitate discarded, 30 ml. of ¢ 
lumina added to enzyme solution. Gel collected by centrifugatior 
washed and eluted as above 
Volume of gel Foetal units* Total protet: Specitie activity 
added (ml of enzyme mem inits ym. prote 
in solution 
430 12 
29 
30 36 
Alumina eluat 2,010 34 59 
* Determined by the rate of reduction of triphosphopyridine 
nucleotide (0-2 107 M) in the presence { trie (hydroxymethyl 
aminomethane buffer (0-03 M, pH 7-4), magnesium chloride (3 x 10 
VW) and glucose-6-phosphate (10 * M)in a Beckman DU spectrophot 
meter at 30° ¢ rhe unit of dehydrogenase activity is defined as an 
ptical density change of 0-100 per min. at 340 my and 30°C 


+ Determined by the biuret method 


These results indicate that the fractional procedure 
gives a superior purification factor im this case. In 
method 1, the specific activity of the enzyme increases 
by a factor of about 1-9, while in the second method 
the increase in the factor is about 5 

(2) Preparation of uridinedi phosphoglucose (UDPG) 
dehydrogenase. This enzyme is prepared from fresh 
calf-liver by a modification of a method previously 
applied to acetone powders of liver®*. 

Fresh calf-liver is treated in a Waring blender with 
0-15 M potassium chloride and centrifuged. The 
supernatant solution 1s fractionated with ammonium 
sulphate, heat treated and fractionated again with 
ammonium sulphate. Calcium phosphate gel is then 
used in the fractional adsorption procedure. 

In this step, the differential adsorption occurs of 
some other system (of unknown type) which interferes 
strongly with the assay method for UDPG dehydro 
genase. This is demonstrated by the data in Table 2 
{s more gel suspension is added, the apparent 
activity of the dehydrogenase in solution rises to a 
peak value, and then begins to fall. At the peak value 


P 
att 
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4773 
I 2. FRACTIONAL A RPTION OF UDPG-DEHYDROGENASE WITH 
A PHOSPHA 
4 entior f en Vv 
Potal vol Potal units* 
gel added er 
4 
4¢ 
* Measured by the ra r fd ri 
VW) in presen cil butt M Hos i 
UDPG 10-* M M cells with tot volur { 
were used in a Beckman DU" spectrophotot ‘ ‘ I t 
t activity is d j a change in oF ud at 34 
rr at { 
At thi th vided g was aca 
in a& typical experiment, 23 per cent of the total 


proteom had been adsorbed to the 
It can be seen that the fractional procedure brings 
| 


about removal of an interterme system as previously 


ith a substantial amount of 


mentioned, 
During the 


protem emzvine 


atter part of the step, the 
is aclsorbed to the gel | hed with O-O1 
phosphate »H 6-8 and the enzyme eluted with 0-1 M 
phosphate buffer pH 7-4. Quantitative recovery ot the 
have been obtained in these 


Wa 


enzymes (peak values 
experiments 

Phe in procedures for the 
purification of other which 
involve the use of adsorption elution tec liniques, the 
methods cde scribed here 
Such procedures are relatively easy 
methods are 


that 
enzvimies or 


maicate 


results 
protems 


may be ot con 


fractional 
siderable value 
prov nied that 


to apply 
available 


rapid assay 
T. Ourver 
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Nedlands 
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The Pasteur Effect in a Respiration- 
deficient Mutant of Baker’s Yeast 


THE respiration-deficient mutant of baker's yeast, 
Saccharomyces cerevisiae R NII A, induced by high- 
temperature cultivation, was used for examining the 
point of action of oxygen in the Pasteur effect. The 
mutant was identical with the petite colonie mutant 
described by Ephrussi! and Raut*. The argument 
was that, if oxygen acted directly on some enzyme 
involved in glucose degradation (for example, gly- 
phosphate dehydrogenase), it would 
rate of glucose catabolism even in the 
of the eyto- 


ceraldehyde 
de« rease the 


lacking essential components 


mutant 
chrome system. 

It was found that in the presence of glucose there 
was no demonstrable uptake of oxygen by the sus- 
and that the Qco, (= 100-130) was not 
the introduction of oxygen into the 
The uptake of glucose, as measured by 


pension 


affected by 


suspension. 


NATURE 


INOKGANIC PHOSPHATE ANI ABILE PHOSPHATE 
IN HE RESPIRATION-DEFICIENT MUTANT GM. PHOSPHORUS) MoM 
Dry WRIGHT SF 
} 
il $24 j 
» y 
quantitative analysis as well as by distribution of 


following application of universally 
vealed no differs nees between 


As another criterion 


radioactivity 
labelled “C-glucose. re 


aerobic and anaerobic conditions 


of the Pasteur effect, the change of inorganic phos 
phate-level was examined. Here again no change 
due to oxvgeon could he observe d to take plane im the 
steady-state level in the presence of glucose (Table | 
If the results can be generalized they may ser\: 
as a weighty support for the theory that oxygen 
brings about the Pasteur effeet not bv affecting 
directly any enzyme involved in the anaerobic break 


down of glucose but rather by making it possible for 
other catabolic pathways to function (much in line 


views’ 


with Lynen’s 
It was observed, however, that under conditions 


when no substrate was present mn the medium, oxygen 


was effective in producing changes in the amounts 
or, at any rate, in the distribution of some meta- 
bolically active components of the mutant cell 


Some of these changes (for example, in the penetration 
of free glucose into the cell) are dealt with elsewhere® 
It was found here that oxy gen decreased the level of 
inorganic phosphate in the absence of glucose, with 
simultaneous production of labile phosphate bonds 
(Table 1). the process being completely blocked by 
10-4 M potassium eyanide but only partly inhibited 
by 20) per cent of the steady-state level 
change) by 5 .M 2,4-dinitrophenol. The 
generation of high-energy phosphate bonds was 
accompanied by only a minute oxygen consumption 
(Vo, 0-25-0-32 ;  Qco, 1-09 1°48) so that the 
apparent phosphorus: oxygen ratio reached values 
far exceeding those commonly reported for whole 
cells and even for purified enzyme systems. Thus 
endogenous phosphorylation in the mutant (and very 
likely in ordinary baker's veast, ref. 6) appears to be 
qualitatively different from phosphorylation proceed- 
ing with glucose, and produces high-energy bonds at 


fat most 


the expense of other energy sources (physicochemical 
state of proteins, nucleic acids ?) than those involved 
in oxidative phosphorylation known heretofore 

Detailed results will be published in Folia micro 
biologica. 


A. KotTyK 
Laboratory for Cellular Metabolism, 
Institute of Biology, 
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Is Mycobacterium phlei Glutamotrans‘erase 
endowed with Glutamine Synthetase 
Activity? 


PHYSIOLOGY 


Flow of Portal and Hepatic Blood in 
Normal and Cirrhotic Liver 


Hepatic blood-flow measured by the bromsulph 


n method, the colloidal radtogold method, or 
thods us the sum of th ports blood -flow 
epatie arterial blood-tlow ‘ relative 
and arterial blood-tlow, « third to one-fourt 
total hepatic blo: vas estimated, im 
to be cae ven rom the hepatic 
under basal condition ome cases with 
of the liver, m wl } ortocaval shunting 
operations were performed or ports s collaterals 


total blood-tlow was estimated to be from the 


hepatic artery? It is desirable to develop a new 


method which enables the actual measurement of the 


| blood-tlow and the hep arterial blood-flow 


porta 
in normal subjects and cirrhotic patients, but there 
has been no report except that of eda’, 

Leda was the first to ck seribe a method oat 
measuring portal and hepatic arterial flow of blood 


Tramsterase 


n clinical cases His method was based on the fact 

that the hepatie arterial blood was diluted with the 

portal blood when the hepa ‘terial blood appeared 

in the hepatic vems, and that a dye concentration 

curve of the peripheral arterial blood could be a 

ibstitute for that of the hepat i arterial blood 

Relative portal and arterial flow of blood was caleu 

lated from 7 , concentration curves of the per 

pheral arterial blood. and of the hepati venous blood 

after the injection of into the eubital The 

f the he patie artery al blood-flow t he total 

blood-flow was caleulated as the ratio of the 

hepatic a ‘ ‘ nent of the 

hepatic venous concentration ur" thi of the 

pheral arterial cone 

hod oreti attractive However 

4 al measurement 

TO Our | tiation be 

first (hepatic arterial ywnent and th 

portal) Commpporment ime thie Venous 

whichis needed for th on inposstible 

original howl, enee, attempted to 

iprove the method, and were successful in the actual 

measurement of the portal and hepa arterial flow 
of blood by our improved my: thod 

Instead of the original method of injecting a 74.0, 

olution into the cubital vein, 50-100 ue. of radioactive 

odinated human serum albumin is injected into the 

pulmonary artery by means of a venous catheter, and 

blood is taken at successive intervi 3 sec, from 

high the hepatic vein through a hepatic venous catheter 

adiy report and also from an arterial needle placed in the brachial 


ey: 
\ 
Pt ‘ 
IN a previous reported) the finding © NATHAN Cine 
olramsteras m7 ee ! the raarste 
ON - Der ent of Bacteriolo 
ta Lite t ta re » ire 
Hebrow Universitv-Hadassah Med School. 
me n fron extract The o 
the presence of which « 
bye bstituted by ne No stamiune “<5 
‘ 59. 579 
ita ire Tait amend armel at nia! act t 179 
‘ red im ti V/ prepmare vhen tested Liet t 34 
Tle presence Oo Th muier conned 
wudiadut not ly tare roxa at al 
the ot} Thee howed very 
ranstera rit vt ties 
* 
Aupartohydroxamie acid was ver trongly hvdro cs 
ed bv t) V/ pl extracts : however th ae 
We have, therefore, concluded that in M. phlei the rir: 
reactions of transfer innit ind hvdrolvsis are duc 
tothe action of different enz Os 
IT was reported recently® that glutamine synthetase 
: A 
wud glutamotransferase of sheep brain were activated 5 
ofthe manganese activated he ise Was in the acid 
range (pH 4-5), while that of the maynesnim reaction Af 
vas 7-2. Increase of the cation concentration caused 
= 
a shift to the left ofthe pH optuna of the manganese i 
vetivated? svinnthetase and transferas Phus the same ae 
nzyme seemed to both the synthesis and 
In light of these findimgs, and in view of the fact om 
requirement for manganese, it was of aS 
vhether thi organs also 
lepencdent nthieta 
Keact 
mixture N Mus 
‘ ee: 
‘ ul 
V 
TI Wo Mntl, Meso ‘ 
tr 
t “ 
‘ t Vow 
extracts ‘ variou ! 
All the experiments mvanably ave! 
mo svnthetarse act could be deter 
hese conditions employed With 
tamotransferase activil a alre 
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puin 


onary ariery 


i material 


reache Radioactive 
human a 


ot wl ‘ ‘tt bound with ser 
binds la 


in the h 
The 


er 


hepatic flow of blood 


Bradley 


determines 


Tha tota 
method of 


Radioactivity 


In five normal subjects the portal flow of blood was 
606-915 e.c./min./m. 66-83 per cent of the total 
hepatic blood-flow), and the hepatic arterial blood 
flow 142-418 ¢.c./mun./m.? (17-34 per cent ). In Se VOT 
eases with cirrhosis of the liver, on the other hand. 
portal flow of blood was 203 802 e¢.c./min./m.? (41-79 
per cent), and the hepatic arterial blood-flow 179-352 
(21-59 per cent 

Thus about one-fourth of the total hepatic flow of 
blood is derived from the hepatic artery in normal 
subjects, and the decrease of the total hepatic flow ot 
blood in cirrhosis of the liver is aseribed mainly to thy 


decrease of the portal flow of blood. These results are 


in agreement with the previous assurpt ron based on 
the animal experiments and on the results of special 


cases with cirrhosis of the liver. 
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First Department of Internal Medicine, 
Tohoku University School of Medicine, 
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Purification of the Toxic Fractions from 
Ascaris lumbricoides and their Effect on 
the Guinea Pig 
i Fu Bier? and Rocha e Silva and 
in anaphylact 
a pigs and om clog On the other 
and Ma 


tro 


! 

alcohol 

on, obtaming wet i ‘action contaming 

Armberlit 


Hogberg et al." 


Recent h 
e from 

the 

the 


TIONS on 


eribes 


and chemical | 


the effect 


ana 


Wiis 


Silva 


collected from hogs. 
deseribed by Rocha e 
alled frac SB 


wthod 
and Gratia This 
further purified by precipitation with ammoniun 
sulphate to saturation at pH 5-2. The supernatant 
fluid was dialysed against distilled water for 48 hr.. 
and alcohol then added to 95 per cent. The aleoholic 
dissolved im distilled water, was run 
through a column of hydroxyapatite. The 
fraction was eluted with phosphate buffer, 
V under these conditions the column 
Elation with 


tion wis 


extract 


precipitate, 
most 
active 

pH 7-5, 
did not retam the active 
higher ionic strengths gave other protem peaks which 
and these fractions are still 
After dialysis tor 
water, the active fraction 
was precipitated by 


O-O] 
fraction. 


contained some activity, 
being studied in our laboratory. 
48 hr. against distilled 
obtained from the column 
adding aleohol to 95 per cent and dried in vacuo 

The chemical analysis 
of these two fractions is shown in Table 1. Passimy 
it again through a cohiumn of ‘Amberlite JRC—50° or 
on starch showed only one 


This fraction was named S2,. 


Zone elect rophoresis 


protemn peak. 


FRACTIONS SB, AND SB, FROM 


mder 


ANALYSIS OF 
dscaris lumbri 


CHEMICAL 


From our results the aetive fraction of the Ascaris 


Con 


TO a complex substance 


‘ les 
taining sugars andl protein, 


For the biological assay of the Ascaris frac 
Intra 


400 
fractions caused in the 


guinea pigs weighing 200 were 


myection of the active 


VOTLOLLS 
majoriv of the animals an anaphylaetic-like reaction 


the determined by 


ratio of dleaihs 


The activity of fractions Was 
to survivals in a group 
shown in Table 2 Table 2 
in the carbohvdrate with a simul 
the when the 


recordimg the 
animals, as also 


of 6 
hows an merease 


rease ih content 


LHTLOOUS protem 


is purified. 

Histological examimation of the lungs of che animals 
which died in shock showed a reduction of 70 80 per 
cells when compared 


cells 
anc 


the ma 
Furthermore, 
noted by 


cent in the number of 


Mota 


with control annals, 


damage very similar 


a 
artery. Injection into ihe scry: 
redu Lift ! the ? for: 
mayor par 
‘Ss appear 
portal ot blood and thie hepa ‘ 
beri arterial flow of blood (4) ar aleulated fro er ha 
half-area of the eur of raclioa yon the brachial activity 
artery 1). the first half-area of the first (hepati Vakajim 
arterial component n he hrepatie venonu ratio 
Vil ‘ Ve ane he toia ood-flow 
hae 1), according to the method of Ueda (Fig. 1 N and P 
/ ink wal f 
pu 
js by the the guinea pig 
scaria lumb les 
— 
\ 
| 
\ 
pr 
Fig. 1 wtivit blowed bracl urter ind 
fey dea hepatic vein ( ) im & case with mild cirrhosis of the liver 
Table 
Proteir (per cent) 
Reducing Nitrogen Phosphorus 
SO min per nt) (per cent 
Lowry 200 m per cent)® 
2 
SB 74 1-3 ; 1-15 
* Measured as glucos 
| 
3. 
132, 489 (1941) 
igre Redeker, A. G., ENT. and Reynolds, T. B., J. Clin. Invest 
37. 606 (1058 
eae *Ueda, H Nih i Zasshi (J. Japan, Soc. Int. Med 
42, 591 (1953 
Bradley, S. E., Ingelfinger, Bradley, G. P and Currys 1 J 
J. Clin, Invest., 24, 800 (1945 


Table RELATION OF GM.) TO MORTALITY FO! 
GUINEA Pies INsecTED with SB, AN SB, FRACTIONS 
Iw t | Protein | Re | Mortal 
i.) giu ut rat 
15 t 
j ( 
Vugman’ m anaphylax 8s was observed. Perfusion of 
1} ated guinea pig lung with 20-30 ugm. ot 
relea ed histamine ranging trom 1-35 to 5-S5ugm. 
Phe addition of 1-5 ugm. of the fraction Si, to the 
perfusing bath contaming the guinea pig ileum 
oked a strong contraction A second addition of 


close ot SE, was either unottes 


effect. 


tive or produced 


smaller followed by a refractory state on 
inther addition of the traction 
wrest that the ileum was cler 

addition of SB,. 


in 27 out of 30 different guinea pig ilea tested. 


These experiments 
the first 
This desensitization was observed 
Fig. | 

lustrates one of these experiments. On tho other 
hand, when 7 guinea pigs were injecte d with sub-lethal 


ensitized by 


dose of SB,, and two days later the ilea were sus 
pended in an organ-bath and tested with SB, as 
deseribed above, none of them showed any response 
fraction was added to the bath. 
is suggested that 
Ascaris 


hen the 1scaris 


din the basis of these findings, it 


the linea pigs are naturally sensitized to 


"Effect of 5 num. fraction SB, (P) and 0-1 pgm. of 
H The arrow ‘ od luti 


tution 


taraine 
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Cholinergic Activity of Hyoscyamine 


May 27. 1961 


Maxy former and recent investigations, employing 
various clinical and experimental tests’ *, have 
already revealed the wetion ol small 


atropine ck Sh with acetylcholine Wi were able to 


demonstrate quite an unexpected experi rental 


correlation between hvose and cholimergu 
activity 
Fig. | shows an illustrative example of this 


selected from a lot of thirty similar 
The 2 m. recti abdlomimis of a trog are 
linger fluid and them motor rei 
above the 


levels 


correlation 
experu ents. 
suspended in 


are recorded on a slow-moving drum, one 
other, with a pair ol vertical writimg, ioton 
having a two-fold amplification. The lower 


only receives every 15 or 30 min. successive geomet 


ntrations which 
ratio 10 


rically increasing, hyosevamine conce 
increase in geometrical with 
starting with Cg, (C2 conventionally for 
3:16 10-2° VW and generally C, for 3-16 M: 
/), stands for 5-62 10” M: 3-16 and 5-62 are the 
antilogarithms of 0-500 and 0-750 respect ively). The 
first slightly active concentration (mark 7) is Cy, 
The next one gives a contraction of 5 mum., the third 
one 1-3 mum., the fourth only 0-1 muon. The concen- 
tration C., produces no effect (mark 11 The same 


progress on 


stand 


concentravion, Cy, 18 also added to the upper 
musele, also with no effect At mark 12, the two 
museles are washed three times and their responses 


to acetylcholine concentrations (, and C, tested 


Both muscles show normal reactivity 

Thev are again washed and, after relaxing to theu 
initial length, both receive paraoxon in concentration 
1), at mark 16, to block their acetylcholine esterase 
At mark 17, the lower muscle receives again the series 
of increasing hvosevamine concentrations, starting 
with (, The first contractile reaction arises at C,, 
and the higher concentrations increase the contraction 


Fig. 1. 
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; 
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which is maximal at ¢ 24) At the 
mark, the Ippers iuscle receives hyoscyamine 
practically no effect 

In the 
hvoseyamine was It 


ro (mark 


active dose o 
seen that 


eoncentrations contracts the 


my experiments lowest 


can be hvosey 


amine in verv low 


frou’s 
. Whereas concentrations of ten thousand up to 
billion 
The 


are Times vreater fail to do so 
the pro 
d by hyoscyvamine inercases by 6-10 times after 


and i 


lcholine im 


amplitude of maximal contraction 
elicited 
uitreated 
rolllion 
to one billion times higher than the threshold ones 
treated, well 


paraoxon generally Jigher than that 


by comcentration ¢ on 


miu cle Concentrations of hvose 


are metlective 


ms les 


on abs as on untreated, 
rect 
The contractions produced by small hyvosevamine 


concentrations are relaxed by concent ration 
of this same alkaloid. by 
tration and 

These results suggest strongly that hyoscyamine 
acts the drug 
through a cholinergic mechanism, possibly by setting 
free an the level of 
action. The closer pharmacological analysis of the 
site of this effect, details of which will be published 
elsewhere, demonstrates that 


Tronger 
b-tubocurarine in 


chloride of 


concen 


by magnesnum 


concen 
on (3. 

on rectus mitiscie 


as a contracting 


amount of acetvicholine at its 


these small concentra- 
tions of hyoscyamine act at the level of the neuro 
muscular junction and not on the contractile sub 
stance itself. 

Methylatropine and scopolamine have no such 
effects. Other drugs may 
acet vicholine through & similar 
demonstrated it for bariun chloride in concentrations 
between C; 


also act by releasing 


mechanism. I 


and (, and for neostigmine, in concen 
trations C, and (;. 
A. TEITE! 
Pharmacological Laboratory, 
Medicine Facult, 
Bucharest 


Serum Changes in the Rat following Oral 
Administration of Cadmium 


THE comparatively sudden and pronounced drop 
and the resultant ansemia 
tollow Ing oral administ ration of low dose sol cadmium 
to rats has reported by several 
Starch-gel electrophoresis was performed on the serum 


in hemoglobin-levels 


been workers! 
proteins of rats similarly dosed, using the apparatus 
described by Smithies*, and a modification of the 
discontinuous buffer system described by Poulik®, 
in which low melting point ¢tris(hydroxymethyl)- 
aminomethane (m.p. 125 instead of 
the usual form (m.p. 171° C.). 

Sixteen male rats, Chester Beatty strain, aged 
three weeks and weighing 80-100 gm.. were fed on 
diet 418 and allowed unlimited drinking water, 
containing 50 p.p.m. of cadmium as cadmium 
chloride. Blood specimens were taken from the tail 
at fortnightly intervals by rota, and severe anwmia 
was confirmed after four weeks. 


was used 


Despite continued 
oral administration of cadmium for a further three 
months, the degree of anemia remained constant. 
Certain modifications of the normal serum protein 
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pattern were observed after a similar time, but again, 
despite continued dosing, further 


obser ed 


no change was 


Two abnormalities in the protein pattern 
were seen to occur (Fig. 1). The component at point A 
was considerably dirainished in the cadmium-dosed 
The 
ponents at points B and C were noticeably enhanced 
by comparison with the controls and the possibility 
that they might be transferrin bands was examined. 
using the method of Giblett, Hickman and Smithies’ 
1 ue. of radioactive iron-59 


serum 


rats, compared with the control rats com 


as ferric chloride) 
added to 0-2 ml. of normal rat serum and the specimen 
was subjected to starch-gel electrophoresis as before 


was 


The gel was sliced into two wafers, one slice being 
stained with a saturatgd solution of naphthalene 
black 102 200 in methanol water glacial acetie acid 
(5:5:1) and the other slice, sealed in ‘Saran Wrap . 
was placed in contact with Kodak ‘No Screen’ X-ray 
film for 12 hr., followed by development for 3 min 
in Kodak DS developer. Comparison of the stained 
gel and the final X-ray film showed that bands B and 
© had bound the radioactive iron exclusively. The 
result was confirmed by sectioning the starch block 
the various bands, digesting the seetions in 
50 per cent nitrie acid containing added carrier iron, 
and finally assaying the activity using an .W6H liquid 
counter. ‘ 


mto 


Benzidene staining of the gel revealed the presence 
of hemoglobin in the space between the bands A and 
#, and further investigation indicated a ‘ghost’ band 
in this area, which was apparently the component 
which reacted positively to the stain 

Estimations of the oxidase-levels of the 
sera by the method of Ravlin* indicated no significant 
difference between the cadmium-dosed rats and the 
controls. 
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Absorption of Amniotic Fluid in the Gut of 
Foetal Sheep 


SWALLOWING movements are known to be 1 
t te the aloilit oft the 
rt até i re e tha reas 
uttention. This latter aspect has been inve 
‘ tin foetal sheep « the ave-range SO 145 da 
Coll tore 
! ia ane sedatio h | 
i exposed by aur ? 
mand its opened, Electrical potentia 
iifferences were measured between lt contents ana 
‘ race ir il i i 
Vibro ro er calo eleetrocd 
M potassiura chloride in agar salt bridges. Rey 
ria ey nt the it wel to wiv if 
tbsorptiion of armmniotie flid to which polvethy a 
ol ol. wt. 3.300 4.000, was added to serve 
marker The segment i were abormasun 
epunuin and colon approximately Sem 
engtl of the latter three segments were used 
Each segment, isolated by ligation, with tntart blood 
ipply wa flu-hed and filled with the labelled 


inexposed for l 3 hie 


from the 


fluid and then lef 
aleulated 


the 


final 


The mitial volume was 


wemht of the contents and change in concen 


trations of polyet! viene 


All significant otential differences (greater than 
3 showed the git | be eleetrieally 
negative with respect to the 
at all aves studied. The abormasal potential difference 
was l4 mV. at days, 21 mV. at 107 davs and 26-30 
mV. after 120 days. The potential difference across 
the small intestine was close to zero prior to 120 day 
which values of 4-10 mV The 
difference 


elose to 
zero at SO 


to 


foetal extracellular 


obtained 


fter 


atte were 


across the colon was 
From 120 


24 m\ 


prote ntial 
davs the Trans olon 


These 


clay 


al-cdifference was 4 values 


be vapared with those obtained in the adult which 
were of the same sign: abomastun 40 mV., small 
ntestine 10-14 mV colon 15 mV. 

Control experiments on single segments showed 
tha the recovery of polyethylene glycol using a 
turbidnnetric method? was of ihe order of 60-S0 


per cent over the experimental period. Cale lation 
based on an assumed recovery of 60 per cen showed 


sodium and fructose from 


absorption of water 
il egments at all ages studied The amount of 
iter absorbed from any segment was greater than 


be accounted for by the hypotonieity® of the 


absorption occurred agamst 


t gradient of concentration and electrical potential 
\b orption of fructose ook place down a concentra 

m gradient 140-500 100 mil. im amnioti 
fland, SO-120 mum. 100) ml n fowtal plasma), the 
fructose concentration the gut decreasing The 
obtau tor water absorpt on extra 
polated to the whole gut. From this it was computed 


110 day foetus absorbed fluid at a rate of 
120 mil. per day At 120 days th 
hitr falling to 500 mil 
absorbed 
Tre whiel ot the ame order o 


d during this time 


was about one 
day at term. The total volume 
from SO davs to term ts about 32 


magnitude as the 


volume of urine about 40 


litres*) At 100 days fructose absorption oceurred 
ih that 6-7-10 7 per cent of the fructose introduced 
nto the small intestim was absorbed in L hr., 


\t 


on was 9-0 per 


12-6 per cent hr. being absorbed trom the « 


107 days the rate of fructose absorpt 
40 per cent hr 


cent hr. from the abomasum, 26 from 
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the small ne and 46 47 per ith 
t are retained in this species | ut least 80d 
1 capable of abso 
probably accounting for much of the water absorp 
Bra tbsorption at a h ra 
may | f some nutritional sigzmittean » th 
F The fietal abomasum appears to bear a 
n to abserb sod RETIN 
‘| work was aided by an M.R.C. gra to Prot 


Huggett and a grant to « 


fron the Central Research Fund, Universtiy 
Loncdor We thank the Shell Chemical Co.. Ltd 
for «cl the polvethylone vl 
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Spontaneous Potentials from Explants of 
Chick Cerebral Hemisphere (Telencephalon) 
in Tissue Culture 

| 


“ hniques and s ant similar to those 


mt ils 


‘ 


nsed to demonstrate spontaneous from 


explants of chick « mbrvo cerebellum im tissue culture 


in Kahn tubes', spontaneous potentials have been 
lermonstrated im explants trom the telencephalon at 
The explan 


he lateral aspect ot the 


Ll-day chick embryo bram ts were thin 


slices of the full thickness of 


telencephaton The control used was dead chick 
cerebellum tissue (¢ xplanted into a Kahn tube in the 
same manner as the telencephalic tissue and then 


cilled by heat). The Kahn tube contamimng the control 


placed sido by 


macerial im the same me 


sickle with the living eulture 


with identical ampliti 


TISSUG Was 


ibator 


cation and recordmg apparatus The living brain 
tissue gave the same form and magnitude of poton 


tials on every recording channel which was tried 
whereas the control tissues gave no potentials on any 
channel. 

The form of the potentials are shown in Fig. | 
The typical activity isa combina 


The 


simplest of these spike potentials arises sharply from 


26 hr. in culture). 
i1ion of series of spikes of varying comple xity. 


he background and has a relatively uncomplicated 
form and an amplitude of between 20 and 30 u\ 
Che time-interval between them varies somewhat but 
A second and 


many recur at nearly 164 sec. intervals 


more complex form 18 seen to oceur almost 
pe nelentiyv of this first type and consists of a gro ip at 
mater potentials having amplitudes between 10 and 
Du 7 and they are 


} » 
about 2 


Each gro ip lasis about 7 sec 


mun. apart This behaviour is unlike the 


behaviour of spontaneous potentials already reports l 
from explants of cerebellum and medulla oblongata’, 
but has some similarity to that reported from explants 
nued to show 


of human cerebellum’. The explant cont 


this type of spontaneous electrical potent als unitl 
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2 hr. in culture No ree rad of spontane 
potentials from foe: the alon im tissue 
culture has been found m the literature Further 


ions on these potent tals are 
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RADIOBIOLOGY 


Increase of Aldolase Activity in Blood 
Serum following Irradiation 


Sahasrabudhs, Nerurkar and Baxi! have found 
that 2 hr. after whole-body irradiation with 600 1 
the aldolase activity of rat live r aru scelet mouscle 


decreased by 25-30 per cont 


koxp riments were conducted to inv gate whether 
ot aldolase 


mnakes any difference 


this decrease activity m liver and musel 


! 
to the aldolase 


etivity of blood 


As decrease of aldolase activity im the liver anid 
muscle may influence aldolase activity in serum only 
after some time elapsed amd, as Albaun 
deseribed, decrease of aldolase activity im=srabbit 
eru 6 hr. after whole-body irradiation with 750) 
he aldola activity in The serum of une Pp vas 
letermimed 2, 4. and 6 hr. after irradiation wit] 
(Siemen Stabilivolt appara k\ 
1 copper erm. clostare vithout a 
iin mm Lome’ - rats The d er ru mis Wer 
mdertaken only in serun: —in some cases in plasma 
samples without any visible sign of hoemolyvsis by the 


and Voluyskava® moditied by 
nmicam SJ’ 
Blood was withdrawn from the 
heart to avoid any admixture of tissue fluids 

The aldolase 20 healthy 


unea pigs was found to be 34-1 units (ranging from 


thod ot ‘Tovarni« ky 
(nanye 


Span trophotomet 


and Obouchovat using a | 


activity in the serum of 
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22-7 45-0 thu it} ar i} 
wus found to b rangin from 23-7 


» $4. 21 and 22 animal It as stated that the 

i ! fhr. atier wradiation 
l 

uM A LASE A 
ANIY 
G hr 
i 64:4 (41-9 

Phu I how that aldolase released from liver 
and perhaps miusele cells damaged by irradiation 
appeal mnaserum hr. later, that 3.6 dur. after 
rracdiation the «cletes nation of aldolase 
LetiVity ‘ ! may help to «deteet radiation 
clan i 

Our pre On persons suitermy 
from malignant tumour diseases and receiving thera 
peutic Whole-body uradimtion gave similar result 
with the remarkable difference, however, that while 
n guinea pig the same aldolase activity was found 
both whole bl word and im plasma, kh the 
nidolase activitv m whok blood Was several tunes 
vreater than plasra 

Results of investigations to elucidate the cause 


of this difference and to establish the connexion 


between dose of irradiation and merease of aldolase 
activity in serum will be published later 

B DALOS 
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Effect on Biological Nitrogen Fixation 

of Nitrogen Gas treated with Ultra- 
violet Radiation 

different 

cter cells have been presented, among them 

Wilson and that the 


which are absorbed and take part 


Many theories on nitrogen fixation by 


the proposition of Burris! 
nitrogen molecules, 
ons leadmyg to nitrogen fixation, are in an 
These that this 
activated form might & molecules ITLL 
than 
If this suggestion 


in the rea 


authors also sugyves 


activated state 


vreater some unknown eritieal value 


is valid, it might be possible to 
nitrogen tixation by 


increase the degree of mecreasinyg 


artificially the energy of the nitrogen ga 

We are recording here some experiments based 
on this assumption, using ultra-violet light as a 
wans of bringing about an increase in the energy of 


used wa tohactey neland 


train ©. The bacteria were grown m a nitrogen-free 
medium modified to contaim 30 yin of glucose 
instead of 10 gm. of sucrose, 0-05-0-2 L/min. of air 
Wits pra sd ynto the culture through sintered 
evlinders 20 mm. long and 10 mm. thick (maximal 
pore diameter 40-60 The rate of oxygen transfer 


was 150 mM hr... as measured 
Separately, 0-4 


for all the cultures 
by the 


nitrogen 


sulphite method? min. of 


Was pa 1 into the cultures through a 


- 
The aldolase ‘ of serut 4+ and i 
» 
> 
ond ns wit t t and | 
peas} 
1. W. B. CunnincHam 
SNINGHAM 
} 
ete, 
Nature (in the 
5 
hae 
thie n rere yy 
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I THE here [ATED EN GAS ON FIXATION OF NITROGEN IN CULT inela STRAIN 
In each experiment ht cult s were run simultaneously und lentical conditions except for the variance the irradiatior itroger 
gas All tt i « were gassed with the same amount of nitrogen and at the same oxygen transfer-rate The nitrogen fixed t bact 
- g n fixed per gm. glucose consumed. The increase of the nitrogen fixation obtained in ltures ga with irradiat 
wen wu as Int nt of mean vali f the eontrols 
Lamps 
w 
\ P mem. N Per N 
N val fN \ 
capillary of 1-5 diameter Arrangements were HAMATOLOGY 
made to wash the nitroven with pyrogallol midl water 
and to dry the gas with calcium chloride before Hemoglobins of Fetal C57BL 6 Mice 
ntered the eultur lak existence and nature of differences within 
Eight cultures were run simultaneously. In six of species between adult and fcetal hemoglobins have 
hem the washed and dried ri n gas pa {attracted much attention! ’, but until very recently a 
through glass-rmant lod ultra-violet lamps before cdlistinet foetal hieemoglobm type had not been demon 
entering the cultures The ultra-violet lamps used ctrated in the mouse. Filter paper*-*, starch block 
were Philips’ 6 15 W. and 30 W. germicidal lamps starch-gel electrophoresis of hemoglobins ot 
marked TUV 6, TUV and TUV 30. The distance adult miee from different inbred strains and inter 
travelled by the nitrogen through the eapillary trom — strain crosses have shown inherited strain specificit s 
the glass mantle to the open end was 150mm. The = for either of two general types of ele ctrophoret: 


end of the capillary tube was 50 mm. below the sur 
face of the culture 
direct or indirect irradiation of the cultures by ultra- 
violet light. The eultures were run for 30 hr. and the 
growth estimated by dry-weight determinations. The 
was determined by the anthrone method*’. 
After digesting | ml. of each culture in sulphurie acid 


and oxidizing the solution with perchloric acid, the 


Precautions were taken to avoid 


glucose 


nitrogen was determined colorimetrically® 

Using nitrogen treated with ultra-violet 
radiation, as @& partial nitrogen source, the nitrogen 
iptake increased by 7-23 per cent. 

Table 1 shows that the 6-W. lamp increased the 
nitrogen uptake by 23 per cent, the 15-W. lamp by 
7 per cent and the 30-W. lamp by 15 per cent, com 
pared to the non-irradiated control cultures. Controls 
run in tubes fitted with the ultra-violet equipment 
lighted but not flushed with nitrogen—-gave roughly 
In this 
extra 


the sare values as the ordinary growth tubes 
the added through an 
capillary 

Further work on the influence of irradiated gases on 
If In progress m this laboratory and 


care nitrogen Was 


bacterial culture 
will be reported later 
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and Statens Tekniska Forskningsrad for financial 
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pattern, ‘diffuse’ (two or more components) or ‘single 
(diserete single band). Tests of hwmoglobin of new 
born mice from several different inbred strains have 
given electrophoretic patterns indistinguishable from 
those of adults of the same strain?! However. 
starch-gel electrophoresis of adult and fietal haemo 
globins in the CBA strain of mouse has shown the 
presence in early foetal samples of a slowly moving 
component which disappears after 15 days gestation" 
The CBA adult mouse has ‘diffuse’ haemoglobin (three 
bands on stareh-gel)"', which renders interpretation of 
variations in the pattern rather difficult. The concept 
of a change in hemoglobin type in mid-foetal life 
rather than at birth is sufficiently novel to warrant 
repetition of the experiment with more favourable 
material. Starch-gel electrophoresis of 
hemoglobin of adult Ch57PL/6 reveals the 
presence of only one component, which provides a 
simple background against which to analyse variations 
in pattern. The present communication ts a com 
parison of the starch-gel electrophoretic pattern of 
hemoglobin from early and late fietal and adult 
CSTBL/6 mice 
In obtaining timed foetuses, duration of the mother 

pregnancy timed from observation of vaginal! 
copulation plugs. Blood collected from each foetus 
of a litter, by cutting across the umbilical cord, dis- 
carding the placenta, and transecting the thorax, was 
pooled in a Petri dish containing heparinized saline 
The adult and fetal samples thus obtained were 
subjected to identical means of preparation: the 
cells were washed twice in 0-9 per cent saline and the 
packed cells lysed with their own volume of distilled 
water. One volume of molar phosphate buffer, pH 
6-8, was added to precipitate the stromal proteins 
and other contaminants. The mixture was then 
eentrifuged and the clear hemoglobin solution 
removed and stored in the cold until required. Each 
sample was used on the day on which it was prepared, 


12 


genetic 


mice 


was 
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Fig. 1 Starch-gel electrophoresis (Poulik’s discontinuous bufte: 
system) of cyvanmethwmoglobins prepared from l4-day fatal 
and maternal CS7BL 6 blood and trom a mixture of these tw 
1, Feetal, 2, mixture $, adult; 4, mixture tewtal 


though results using hemoglobins stored over several 
days in the cold showed that there was no appreciable 
alteration m the electrophoretic patterns 
The converted to the 
methawmoglobin forms and starch-gel electrophoresis 
carried out as described in a 
tion!!, except that a stronyer solution of haemoglobin 
was run for 4 hr. 
an o-dianisidine hydrogen peroxide mixture. 
The 
obtained from several groups of foetuses of all ages 
from 12 days of intra-uterine life to birth 
studied. At 12 days each of four tested litters showed 
three components, with the slowest moving present in 
a concentration (judged by intensity of spots) at least 
equal to that of the most advanced component, At 
13 days (four litters) the fastest moving component 
was increased in intensity while the slowest moving 
one was diminished ; at 14 days (three litters) this 
slowest moving spot was disappearing (Fig. 1). and 
at 15 days (three litters) it was not discernible. The 
second spot, which had also been diminishing, though 
more slowly, was still seen at 15 davs but was scarcely 
visible at 16 days. From 17 days on to birth and into 
adult life, only the first rapidly moving component was 
seen. In order to determine whether the fastest 
moving component observed in. these early firtal 
samples corresponded in any way with 
haemoglobin found in the adult animal, an additional! 
sample, composed of two parts of foetal to one part of 
adult haemoglobin, was applied to a gel together with 
the standard foetal samples and maternal control. It 
was felt that if one of the foetal components corre 
sponded with the adult haemoglobin, three spots would 
be visible in the mixture, whereas non-correspondence 
might result in an indistinct blur or the presence of 
four components. The mixture separated well into 
three components with the first component in line 
with the single adult spot of the control (Fig. 1). It 
seems, therefore, reasonable to assume that the first 
component has the electrophoretic 
mobility as the adult component however. such 
mobility may be due to interaction between the two 


haemoglobins were evan 
previous 
The gel was stained as before with 
of hawmoglobms 


electrophoretic patterns 


were 


the single 


same 
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and itself demonstrate 
mmplete corre spondene e ot the two. 

These results are sinular to 
made on the CBA 
pattern replaced the fortal 
uterine life of the 
other 


haaoglobm 


hen oglobins does mot 


observation previously 
in that the adult 
pattern in late 
than at 


strain of miouse!l! 
mitra 
rather birth as in 
The ob 


eceurred at a 


transition in 
patterns when the 
proportion of nucleated red IIs im the foetal cireula 
From the 14th day to the l6th 


numbers of nucleated erythrocytes have been 
13 


Species erved 


Linnie 


tion falls rapidly 
dav the 
reported to fall from 21 to approximately 1 per cent 
Although at the present tine 
state any specific physiological reason for a shift in 
haemoglobin pattern in mid-foetal life, 
relationship with the 


is not possible to 


it is tempting 
to conjecture some shift im 
proportion of nucleated erythrocytes 
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PATHOLOGY 


Anti-tumoral Action of New Sarcomycin 
Derivatives 


THE anti-tumour effect of sarcomycin-2 methylen 
cyclo-pentanon-3 earboxylic acid was reported so 
long ago as 1953 (ref. 1), and since then this substance 
has been widely employed for its broader chemo 
therapeutic effect on Recently one of us? 
proposed new procedures for the synthesis of com 
pounds of sarcomycin type, and the preparation of 
several new sarcomycin derivatives is now possible, 


cancer 


In this communication we report on the action of 
some sarcomycin derivatives on the growth of the 
Ehrlich ascites tumour. The tetraploid Lipschutz IV 
strain of Ehrlich tumour has been used. The following 
procedure was adopted : from a donor mouse selected 
from mice with rapidly growing ascites, at 10 days 
after inocuiation of eancer cells, 4 mil. of milky 
ascitic fluid were withdrawn. The cells were counted 
in a Spencer chamber and diluted with physiological 
buffered at pH 7 0-2 mil. of the fluid 


saline 


* 
4 
Bioch 
“Wyman, J 
153, 2:7 
: 
‘A 
ae 
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R20) 
Tat OF DIHYDROSAKOOMYCIN AND [TS DERIVATIVES ON THE GROWTH OF Ascites 
4 t of pou iministered by a single injection: 4 mgm./20 gm. body-weight. Column a: survival number on 10 injected animals 
‘ A entage increase in body-weight Figures in black type refer to animals of the ntrol group 
«OOH R CHW COOH CH CH Coon cH CH Coon 
N Nu 
it IV) 
Daves after 
10 1 t 
8 16 7 30 4 49 
8 10 6 32 4 50 
7 9 5 29 3 a7 
8 10 7 29 4 46 
7 4 6 31 3 50 
/ lil cH l 4 ‘ 
18 7 20 3 35 
By: UW. R=C,H,; A Cu 7 ‘ 
7 20 40 
5 10 6 20 4 33 
7 13 6 27 3 40 
s 33 6 40 3 46 
7 30 5 41 4 50 
8 19 6 50 3 59 
7 15 37 4 50 
Hit, 7 cH cu (4 7 23 7 23 
7 30 6 32 3 39 
i \ CONH 16 7 4 
7 13 6 22 3 28 
° 7 19 5 28 2 36 
7 19 6 30 4 51 
8 2 4 35 1 68 
7 21 4 30 1 49 
11. R=C,H,; 4 (4 8 is 
8 19 5 7 3 40 
/ i CH,OCH, (4 Is 
8 20 4 35 2 56 
containing approximately 3 million cancer cells was ing the mice), and by cytological examinations of 


the lower abdominal 


youny 


injected intraperitoneally into 
into each of a mumber of 


20 


region Swiss albino 
mice, weighing about 

In each set of experiments the animals were divided 
in two groups, one treated with the compound, and 
The compounds to be tested 
saline and the 
Before the 


the other used as control 


were dissolved as calcium salt with 


resulting solution was adjusted to pH 7. 


inoculation, the solutions were filtered through a 
Berkefeld candle, and asoptic precautions were 
maintained during the procedure Each animal 


received one single administration of 4 mgm. immed 
iatelv after the injection of cancer cells. The effec 
tiveness of the compounds against the growth of the 


ascites tumour was recorded by the determination of 


survival-rate of treated animals, by measurements 
vcites fluid after treatment (weigh 


of the amount of : 


ascites tumour cells. 


Table 1 shows the main resulis of the treatment 
with dihyvdrosarcomyein and with sarcomveim deriva 

After early administration of the compounds, 


inhibition of ascites tumour is clearly shown, in some 
cases, on the basis of survival-rate and of increase of 
body-weight. The most effective compounds were 
found to be SB,, SB,, SB; SB, and SB,,, in each of 
which the CH,CH, radical had introduced ; 
these are derivatives of omodihydrosarcomyecin®. 
Further to clarify the chemotherapeutic action of 
those compounds, inhibition of the ascites tumour has 
been also evaluated by means of other parameters, 
aN reported in Table 2. 
The results in Table 2 
sarcomvein derivatives really 


been 


the 
ot 


indieate that 
the growth 


clearly 
affect 
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Fable 2 
M M 
! volun ving i 
flui schr 
/ ‘ 
‘ 
Ehriich asertes tumour. It is also evident that tly 


dihvdrosarcomyein is less active than its derivatives 
li must be 


emphasized that im the evaluation of 
chenmiothe rapeutic 


results, the and 
the drug very 
Under our conditions, one single dose only was given 
is well known that a bigger offect can be 


dose time o 


adi nistration ot are nnportant 


whereas 


obtained when several doses are given after the 
myection of cancer cells. 
Detailed results of the anti-tumoral action of 


sareot 


iem derivatives will be reported elsewhere 
A. 
B. GIOVANELLA 
R. 


ro 
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1059 
Giuliane, R., Di For M.. and Artie M i Chim., 50, 754 
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Reversible Nature of Liver Cell Damage 
due to Carbon Tetrachloride as 
demonstrated by the Use of Phenergan 


Rees, Sinha and Spector! have suggested a possible 
of events in the rat liver following the 
administration of carbon tetrachloride. Thus at 6 hr 
there is a large liver fat and 
damage verging on necrosis, In addition, the hepatic 
malic and zsocitric dehydrogenase, can be 

detected in the blood. By 12 hr., histological examina 

tion shows early hepatic necrosis and massive fatty 

change, and glutamic dehydrogenase can be detected 
b in the serum. As glutamic dehydrogenase is wholly 
enzyme, this latter observation is 
mitochondrial injury. By 24 hr. the 
concentration of hepatic enzymes in the blood is 
maximal, as is the quantity of the fat in the liver. 
Histologically, there is widespread parenchymal cell 
Recknagel and Anthony® hav 


4 (quence 
inerease im liver cell 


a mitochondrial 
indicative of 


necrosis. emphasized 


that the accumulation of fat in the liver occurs 
before mitochondrial injury becomes demonsirable 
by jn vitro enzymological study, and have suggested 


that the initial effect of carbon tetrachloride on the 
liver oceurs at about 3 hr. 

In previous experiments it found that the 
administration of phenergan (‘Promethazine HCl 
at 0 and at 6 hr. to animals poisoned with carbon 
tetrachloride modifies considerably the above sequence 


Wiis 


i of events*. Inrats receiving both phenergan and carbon 
tetrachloride, there was no significant liberation of 
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hepatic enzymes into the blood and hepatic necrosis 
in the first 24 hr. On the other 
hand, the hepatic fatty change was unaltered both in 
appearance and m quantity 

In the investigation, these 
have been extended It was found that if 
viven carbon tetrachloride and phenergan at 0 and 
6 hr. were given no further doses of phenergan in the 
period 24-48 hr., 
the circulation was demonstrable from 24 hr. onwards 


vas almost absent 


present observations 


animals 
liberation of hepatie enzymes into 


and by 48 hr. there was hepatic necrosis of the same 
order as found in the liver of a rat not treated with 


phenergan 24 hr. following poisoning with carbon 
totrachloride. However, if the poisoned animals 


received additional treatment with phenergan during 
the 24-48 hr. period, hepatic necrosis and release ot 
hepatic into the blood prevented 
almost completely, and even at 72 hr 


were 
these changer 


were not observed (Table 1) 


Fable 1 DEGREE OF LIVER NEcROsIS AND LEVEL OF SERUM ts 
ITKK DEHYDI ENASE FOLLOWING CARBON TETRACHLORIDE Pots 
N in Ra WITH AN H PHENFEI AN TREATMENT 
! 
t ! ‘ 
! (tar ! I 
“ 
‘ 
i \ 
i 
Heal 
is Active 
<4 
Healing 
mel ‘ 
inimals were dosed with 1-25 ml. earbon tetrachloride/kgm 
When phenergan treatment was given, the dose at 0 hr 
n. Ky t weight and all subsequent dosage was at 
kgm. body-weight level. Albino female rats (120-200 gm 
were used 
ecrosis denotes areas of eosinophil oagulative necrosis 
f liver cells. Healing necrosis denotes extensive infiltration of thes 
areas by chronic inflammatory cells 


Since phenergan fails to prevent fatty accumula 
tion in the liver, it 1s clear that the drug does not act 
by detoxicating carbon tetrachloride. In addition, 
the development of hepatic necrosis at 48 hr. after 
of tetrachloride to animals 
given only two doses of phenergan would also suggest 
that phenergan had not detoxieated the carbon 
tetrachloride but rather prevented a secondary 
necrogenie’ reaction in the liver cell. 

Carbon tetrachloride reaches its maximum concen 
tration in the liver about 3 hr. after administration 
and thereafter the concentration® falls rapidly* 
24 hr. following poisoning with carbon tetrachloride, 
chemical estimation discloses that the concentration 


administration carbon 


of the latter in the liver has dropped to zero, and in 
ihe present investigation using carbon-14 tetrachlor 
ide it was not possible to detect any radioactivity 
in the livers of animals 24 hr. after poisoning 

Thus, the delayed appearance of hepatic necrosis 
24 hr. after administration of carbon tetrachloride in 
rats given phenergan at 0 and 6 hr. only occurs in 
the absence of carbon tetrachloride as demonstrable 


by chemical and radiochemical techniques. 
The simplest explanation of these results is to 
assume that carbon tetrachloride irreversibly damages 


é 
Re 
j 
4 
Be 
fe 


short term tor 


the survival of the cell, and that as one consequence 


4 reaction that is non-essential im the 
of this primary injury there is a secondary disturbance 
for example, the entry of sodium and water into the 
eell It is this secondary sturbance which is pre 
vented so long ar phenergan In present It : that 
tetrachlorictk 


caused by carbon 
after its 
until the vital constituents of the 


This 


the primary 
will 
dropped, 
Svatem are re synthesized 
take upto 48 hr 

The hypothetical secondary disturbance could be 


continue om foree, concentration has 
damaged 


process To 


associated with the breakdown of phosphoprotein, 
J idah® 
to the action of phenergan and has postulated as part 


a aysten: which has shown to be sensitive 


of the mechanism: controlling cellular water and elec 


trolyte movements 

The reason for stating that the pronary site of 
attack of carbon tetrachloride is a svstem not 
mumnediately essential for the life of the cell is that, 


in the presence of phenergan, the damage caused by 
carbon tetrachloride is reversible. It is clear that this 
conclusion carries with it some important implications, 
neluding therapeutic al possibilities 
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Coune:l for a grant for assistance 


and 


K. R. Rees 
W. G. Sprcror 
Departments of Chemical Pathology and 
Morbid Anatomy. 
University College Hospital Medical School, 
London 


Kees, K. R., Sinha, K. P., and Spector, W. G., J. Path. Bact. (in th 
press 

Rees, K. R., and Sinha, K. P., J. Path. Bact., 80, 297 (1960 

Recknagel, R. O., and Anthony, D. D., J. Biol. Chem., 284. 105 
(1950) 

Recknagel, R. O.. and Litteria. M. O.. Anw J. Path... 3 

Judah, J. D., Nature, 185, 300 (1960 


Alloxan and Hypersensitivity 


Dering the course of another investigation, it 
was found that a diabetogenic dose of alloxan 
175 200 mgm. kgm.)' protects approximately 50 


per cent of rats sensitized to horse serum and later 
injected intravenously with this antigen. The time 
of death was lengthened in those rats suffermg lethal 


shock. Controls consistently showed 0-10 per cent 
survivors 

Rats were of Sprague-Dawley strain, sensitized 
by a single intraperitoneal imjection of a mixture 


Alloxan was mijected 
rats prior 


of horse serum and #71. pertussis. 
subcutaneously into the 
to, or four days before, challenge with horse serum 
Of the various Poutes tested, the subcutaneous route 
The 


sole 


sensitized just 


tor injection of alloxan proved the least toxic 


purpose of this communication is to describe 
aspects of the effeet of alloxan on hypersensitivity 
reactions in the rat and gumea pig 

One unit of insulin, injected subcutaneously 
alloxan-treated sensitized rats | hr. before challenge. 


partially reversed the protective effect of the alloxan 


This amount of insulin also increased the speed with 
which death occurred in untreated sensitized controls 


(Fig. 1). Ganley® reeently reported similar findings 
im mice 
In the guinea pig, alloxan imjected either intra 


ritoneally or subcutaneously at 300 mgm. kgm. body 


NATURE 


May 27. 1961 


_ 
/ 
: / 

j 


ao 
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Fig 
eight four days prior to challenyve reduced the size 
and intensity of the skin reaction to PPD in aninuals 
sensitized by injection of killed VW. tuber 
paraffin oil emulsion. Long, Miles and Perry found a 
similar action of alloxan in guinea pigs infected with 
Alloxan did not protect against either 
immediate’ or ‘delayed’ type anaphylaxis However. 
it did appear to give during the first 
24 hr. to the type of shock induced by intraperitonea! 
challenge with old tubereulin Failure to protect 
from anaphylactic shock m the guinea pig may be 
due to the very emphysema 
of the lungs and death from bronchospasm 
The protective effect of a chabetogen 
alloxan in rat anaphylaxis and delayed skin hyper 
sensitivity in the guinea pig. with its reversal in the 


living BCG 


protect 


awift oeeurrence§ of 


close 


rat by insulin. suggests the involvement of a lack 
of insulin or an excess of ghicose. We have evidence 
that large amounts of glucose (4 gm./kem 2 


injected mtraperitoneally challenge gives 
at least some degree of protection 


(,FORGH E 


prior to 
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Function of the Foetal Thyroid of the 
Rabbit with regard to Cholesterol 
Metabolism studied by Feetal 
Thyroidectomy 

IN earlier communications, i was reported thai the 
feetal pituitary thyroid system influenced cholestero! 
and fat metabolism. Following removal of this system. 
a significant rise in the serum cholesterol occurred’, 
and also in the fat content of the fatal liver?. The 
technique for removing the foetal pituitary and 
thyroid involves decapitation of the fretus either 
through the neck to remove both the thyroid as wel! 
as the pituitary, or through the mouth to preserve 
the thyroid. It has already been shown that this 
operation has no significant effect on the 
development of the foetus? *, but it may be objected 
that the metabolic may be the result of 
removing structures other than the pituitary and the 
thyroid, such as the brain. 

To overcome this objection and to investigate 
this problem further, the foetal thvroid was removed 


weight 


changes 


= 


» May 27, 1961 


irgically on the twenty-second to twenty-third day 
each ope rated foetus then 
the uterine 


of preynaney and allowed 


to continue development within cavity 


These experimental with their litter mates for 


control were recovered just before Teri on the 
tweniv-ninth to thirtieth day of pregnancy b 
(yosarian section The serum cholesterol-levels were 
letermined (as madica doin ref 1) and the results are 
shown in Table | 
1, SERUM CHOLESTEROL IN THYROIDECTOMIZE AND CONTROL 
KABBIT FURTUSES 
\ Mean serur lest 1 
mut oo ml 
I 
Lit 
tr i 
* These differences are significant, 


There is no stvniticant difference ino weight ce 
velopment of thyroidectomized and control foetuses 
Vhe operate di foetuses all show a significant increase in 
serum cholesterol. and this indicates, therefore, that 
the fietal thyroid plays a part fetal cholestero! 
rmetabolism. In addition, these results indicate that 
the maternal thyroid secretions are unable to con 
of the foetal thyroid 
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BIOLOGY 


Transport of Carbon in Fungal Mycelium 


INTEREST in the problem of translocation by fungi 
has been stimulated by Schutte’s paper', and this 
communication is concerned chiefly with the move 
ment of carbon compounds through an established 
mveelnun, 

We have invest ivated three aspects ot translocation 
bv fungi 

(1) Ability to 
medium on to a 
agar) the dish 
be 1) species representing all classes of the fungi, 10 


yrow trom a ‘complete’ nutrient 
deticient’ medium (distilled water 
using method of Sehitte Or 
were able to grow on to the deficient meduiun (‘trans 
fungi sensu Schutte), 6 were unable to do 
were madeterm 


locating 
so (non-translocating fungi) and 4 
inate 

(2) The ability of growing mycelium to transport 


labelled carbon compounds using the dish technique 
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centre dish. All ‘translocatiny 
of moving compounds labelled 
either 


non-trans 


with sucrose-'4C in the 


fungi were 
with carbon-14 as the 


detic oor complete med 


capable 


grew on 


Howe VeT, 


locating pecies were also able to move labelled 
compounds when ther mveelnim grew out on to a 
complet the por thality ot respired 
being re-absorbed by the growimg myeellum was 
exanuned and = rejected This observation it 


variance with Schutte’s hy} othesis that growth on io 


a deficient medium was evidence for translocation by 


a fungus 


(3) Movement of compounds labelled with car 


through an. established moyeelnum Three 
species were used ; two were selected as exemplifying 
the behaviour of ‘translocating’ fungi (Rhizoprs 
stolonifer (Ehrenb. ex Fr Lind. and Pellieularia 
tilamentosa (Pat.) Rogers) and one as a ‘non-trans 


locating’ fungus (Saproleqnia ferae (Gruith.) Thuret 
in the 

The dish technique was used, there bemng a distance 
the the 


circumference of 


sense of Schutte 


of approximately 4°6 em, between edge of 
centrally placed, inner dish and the 
the outer dish. The complete medium, potato dextrose 

per cent peptone, Was chosen because it 
supported better growth of a wide range of fungi 

replication was 
hatch of 


deficient 


than any simple, synthetic medium ; 
achieved by using only a single Oxoid 
che hydrated potato extract. The 
was distilled-water agar containing Oxoid ‘lonagar 
No. 2 

Complete liquid 
placed into the imner dish, and the outer dish poured 
with either deficient or complete agar mednumn. After 
inoculation of the inner dish and incubation at 25°C 


for 14 or 16 days, some of the medium was withdrawn 


mediun 


meduun (approx, 15 mil.) was 


trom the imner dish and replaced with 5-ml. fresh, 


complete liquid medium  contaiming glucose-'4C 
having an activity of 5 ue. By this time the mycelnun 
had usually completely covered the medium in the 
outer dish. 
Incubation was continued, and at intervals the 
mycelnun on the agar medium was sampled by cutting 
3 disks (area 1 the innermost 
close beside the central dish, the outermost at the 
circumference of the outer dish, and the third sample 
The samples 
presented in 


em.*) along a radius, 


at a point midway between these two. 


were counted and the results are 
Table 1. 

Some activity could be detected in the mycelium 
one hour after the glucose-"*C had been supplied. 
Thereafter, activity the 
innermost and central sampling sites up to about 
7S hr., but there was little indication of accumulation 
at the outermost site, possibly because of more rapid 
catabolism in the physiologically younger part of 


The aerial mvcelium of R. 


increased progressively at 


the mycelium. stolonifes 


Table 1. MovEMENT OF COMPOUNDS LABELLED WITH CARBON-14 
THROUGH ESTABLISHED MYCELIUM 
P. filamentosa R. stolonife S. ferax 
Elapsed 
tim Deficient Complete Deticient Complete Complete 
hr.) iM oO iM iM oO 
23 11 4 9 O 
26 17 $10 6 ‘ 6417 2 
TA “4 16 64 8616 8 
120 6 is 19 13 
/, Innermost M. middle ; O, outermost sampling site results 


expressed in counts em.* min above background 


it 
peer: 
j 
> 
a 
: 
eae 


on the lid of the dish at the edge of the colony was 
also active 
Recently, Lucas? showed that compounds labelled 
not transported through an 
and that their 
concomitant with growth 


with phosphorus-32 are 
established mycelnumn, suggested 
movement was normally 
of the hyphal tips Possibly a sink for carbon is 
inaintained by respiration in the younger part of the 
whereas a similar sink for phosphorus 


Consequently, we do not « onsider our 


mycelnum, 
would not exrst. 
results are in conflict with those of Lucas, but that they 
reflect different metabolic patterns for carbon and 
phosphorus. However, when together. 
Lucas’s results and our own are contrary to a 


considered 
flow’ hypothesis of translocation in mycelium. 
Phis work is being extended to include a study of the 
movement of phosphorus, the forms in which 
irbon and phosphorus move in the mycelium. 
STELLA L. THROWER 
l.. B. THorower 
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Botany Sehool, 
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Prevention of Manganese Deficiency in 
Oat by soaking the Grain in Solutions 
of Manganous Chloride 
Trace element deficiencies in crops are normally 
overcome by applying the required element to the 
soil or by spraying the plant with a solution con 
taining it. However, it has been found that soaking 
seod in a solution of a salt of the required element 
is an effective way of preventing the development of 
deficiency symptoms in the crops grown from soaked 
soad'-*, Grey speck of oat, caused by manganese 


deficiency, is prevalent in many areas of west Scot 


land due usually to mduced manganese deficiency 
associated with high soil pH. To our knowledge, the 
possibility of preventing this condition by seed 


The following 
determine the 


soaking has not been reported before. 
investigations were carried out to 
possible usefulness of such treatments. 
The effects of different soaking treatments on the 
germination capacity of oat were determined. 5-gm 
samples of oat grains (Arena sativa L. var. Victory) 
were soaked in 100 ml. of water or solutions of 
manganous chloride ranging in concentration from 
-2 per cent to 10-0 per cent w/v. After surface 
drying, the grains germinated at 10° C. on 
moist filter paper in Petri dishes. With all soaking 
treatments longer than 36 hr., there were reductions 
in the rate of germination, and the final germination 
percentage. Tho magnitude of tho effects was 
proportional to the concentration of the manganous 
chloride With soaking periods less than 
24 hr., and solutions loss than 2 per cent manganous 
‘hloride, there was little adverse effect on germination 
The full requirement of manganese 
oats has been reported to be 7 ounces per acre’. To 
meet this requirement, 16 18 neces sary tor the grain 
to have a 1,450 per 
ib. at the tune of sowmg, on the basis of an effective 
sowing-rate of 140 Ib. per acre. The 
eontent of the yrams used m our experiments Was 
In order to be successful there would 


were 


solution 


manganess content of mgm 


ATION® 


21-5 mgm. 
need to be a considerable uptake of manganese during 
the soaking period, and at the same time, germination 

iust not be affected adversely. An estimate of thi 
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Fable 
Length of Coneentration of man- Manganese 
soaking ganous chlorice content of Final 
pericnt grains germination 
(hr mam, I tag 
0 0 21-5 om 
~ 2 “4 
24 ’ 
24 lu 


amounts of manganese taken up during soaking wae 
obtained by measuring the amount of manganese left 
in solution at the end of treatment using the 
metric method of Sideris®. Some of the 
obtained ave given in Table I. 

From these figures it can be seen that the manganese 


colori 


re sults 


eontent of the grain can be raised to a level whieh, 
without compromismg germination, provides the full 
crop requirement. This was tested by growing plants 
from treated and untreated grain im mutrient solutions 
with and without manganese 

from 
soaking in water or manganous chloride solu 
supphed with modified Hoagland’s solution 
manganese. Half of 


gathered after 63 days, and the re 


Twenty plants grown grains treated ‘by 


ion were 
with or 
each Was 


without sariple 


ai maturity, 


after 114 days The average dry weights of the 
plants are shown in Table 2 
Table 
th of Averag 
thing Soaking Nutriet 
or solution lut to at iid 
lay lay 
listilled water Complet O59 
ther distilled water thanganese-f 026 27 
2 per cent MnCl, manganese free 
2 percent Math, mangane tree O7 


Grey speck was observed on the control plants 
yrown in manganese-free solutions before the 63-day 
any any of 


weight 


stage, but was not observed at time on 
the plants in the other treatments The «bry 
figures bear out the contention that the method is a 
feasible way in which to provide the oat crop with 
ITS Thanganese requirement, 

The possible use of seed-soaking treatments to 
overcome manganese deficiency under tield conditions 
was investigated on a preliminary basis during 1959 
using soil rich in shell sand from the [sland of Tirce 


Manyanese-deticioncy symptoms were not obvious 
in plants from treated grain. while plants from 
untreated grain showed typical grey speck and 


considerably reduced growth. Full-scale trials will be 
earried out this vear and reported elsewhere 
DoxnaLtp S. H. Drennan 
Avex. M. M. Berrie 
Department of Botany. 
The University, 
(ilasgow, W.2 
Gorpon A. ARMSTREON« 
West of Scotland Agricultural 
College, 
County Advisory Service, 
Tobermory, Mull. 
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Nucleic Acids and Sexual Differentiation 
in Allomyces 


Tue finding that thymine is the most effective 
nueleic acid base im inducing proliferation of mal 
yametangia in Allomyces' is ot special significance for 
an understanding of the biochemical basis of sex 
differentiation in these water moulds. 

A first step towards understanding the nature ot 
the thymine effect in Uomuces can be derived from 
recent demonstrations that this nitrogen base induces 
a selective, stimulatory effect on nuclear multiphea 
increase of the deoxyribo 
(DNA/RNA) ratio in the 

Consequently, we 
illomyces and safely 
DNA synthesis 


ratios) in the 


concermutant 
nucleic/ribonucleic acid 
related mould Blastox lla*. 
could expect a similar effect m 
predict that im promoting increased 
relative to RNA (higher DNA/RNA 
cytoplasm of differentiating hyphw, thymine auto 
matically favours differentiation, with it 
attributes of high rate of nuclear multiplication and 
low RNA basophily. 

The gametophytie strains of Allomyces have been 
vrown 8-10 days on Emerson's agar medium 
Difeo) in Petri dishes at 25° C. and the 
collected by mild centrifugation 2.3 hr. after flooding 
the plates with Machlis’s “DS Pellets ot 
vametes were carefully washed twice with distilled 
water before their dispersal in O-4 N 
hydroxide for a hr. extraction at 
aliquots were then withdrawn and used according to 
Melntire and Sproull’s analytical procedure : (1) for 
elective DNA precipitation w ith salamine (protamine 
Biochem. Ine., U.S.A.) 


follow ed by sodium 


tion, with 


gametes 


Tw 


sulphate, supphed by Gen. 
0-05 per cent at 4° C. overnight, 
chloride 10 per cent sulphurie acid 0-1 N hydrolyse 
30 min.) of the precipitate, previously washed with 
ice-cold distilled water (2) for direct, 
chloride 10 per cent sulphuric ac id 0-15 N hydrolysis 
at 100° C. (30 min.) to get the total 
py rimidines fraction. Measurements of both fractions 
at 268 and 330° mu with a model DU Beckman 
~pectrophotometer gave the basis for final caleula 
tions of the quantities of DNA and total purines and 
pyrimidines, using MeIntire and Sproull’s formule 
RNA (ribonucleic acid) was considered as total 
purines and pyrimidines less DNA (negligible. soluble 
pool of purines and pyrimidines in the RNA nuclear 
Proteins were 


purmes and 


cap-containing gametes of Allomyces) 
determined with the biuret reactron® 

As shown by my results summarized in Table 1, 
| have measured consistently a higher DNA RNA 
ratio in the mixed populations of gametes liberated 
from the gametophyte of Allomyces 
mers. grown in the presence of additional thymine. 
Of importance 1s the fact that uracil, the correspond 
inw RNA base, was ineffective im llomuyces as pre 
Blastocladiella*® Such higher 
ratios measured in the gametes of 
conform to the expected 


viously shown im 
DNA/RNA 
thymine-treated 
higher proportion of male gametangia (minimal 75 
per cent) differentiated under such conditions, and to 
the relatively RNA nuclear caps’ of the 
predominantly male gametes liberated Incidentally, 
these determmations provide chemical confirmation 
of earlier microscopic data on the smaller value of the 


smaller 


nuclear cap nucleus volume ratio mm the male com 
pared to the female gametes in Aliomyces*. Sunilar 
verification was obtained: (1) for the gametes of a 
male colchicine mutant! in the 
compost ¢ population of female and male gametes of 


comparison with 
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Table 
DNA RNA® 
Cultures vamie in gametes 
10 davs, at 25 ¢ tangia liberated 
{/lomyces macrogynus Emer= 
Wild-type on Difee 
medium 1] at 
Wild-type on peptone-glucose 
PYG Cantino’ ‘Difeo’ medium 1: a4 
W ild-ty pe on thy mine 
(2x M) 41 
Colchicit mutant on ‘“Ypss 
medium 
2 1. macrogynus A.a huscula 


hybrid strain 

hvbrid strain : 2 

* Average Values from three experiment 
Feminizing medium 

the wild-type of A. macroqgynus 5 2) for the gamvte- 

of a male, hybrid straim ( 1. macrogynus x A. 

cula*) compared w ith the gametes of a fernale, similat 


aATOUS 


hybrid strain (Table 1). 
Moreover, the higher proportion of 
could verified on a 


DNA in the 


male gametes also be protein 
basis 


DNA/mgm 
DNA mgm. protem 


male hybrid strain 12-Ougm protem 
female hybrid strain 6-4 ugm 

The use of nucleic acid antagonists has tended to 
contirm the importance of the DNA/RNA balance in 
the biochemical basis for sex differentiation in 
illomyces : at relatively high concentrations (10 
10-3 M in solid ‘YpSs’ 1/2 medium) all compounds 
favouring an DNA/RNA ratio in Blasto 
ladiella?— that 1s, thiouracil, bromouracil, isocytosine 
and (paradoxically) amimopterim induced asignificant 
inerease in the male/female ratio (up to 75 per cent 
males on M thiouraeil) in A. 
Inversely, pteropterin, which tended to lower the 
ratio in Blastocladiella, showed a fenunizime effect in 
(CER, 

In conclusion, It if differentiation ot 
inale sex organs in Allonttices is associated with the 
venetically controlled, polar accumulation of a bio 
chemical system favouring more active DNA svn 
thesis in the prospective male territory of the eyto 
plasm of differentiating hyphe. Conversely, the 
prospective female territory 1s characterized by polar 
segregation, in this region of the coenocytic cytoplasm, 


mere 


appear- as 


of a more ‘vegetative’ type of nucleic acid metabolism 
which favours RNA synthesis and--with its potential 
role in protein synthesis—confers on the future 
female their well-known capability for 
parthenogenetic development 

I am indebted to Prof. Ralph Emerson, University 
of California at Berkeley, for his generous gift of the 
two hybrid strains of Allomyces. Thanks are also 
expressed to Prof. E. C. Cantino in whose Laboratory 
at Michigan State University, East Lansing, my first 
nucleic acid determinations were made. 

G. TUrIan 
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Determination of the Volume and Weight 
of Living Animals 


WHEN accurate measurements of the weight o 
animals are necessary, most author remo 
the achherent water by towelling the body with filter 


paper andl weigh quickly and repeat until a constant 


weight is obtamed 


apart from possible damage to the animals, the 
degree of drvness reached may not be the same each 
These difficulties imerease when the anna! 
are small and several have to be used at a time 


determunat toms of volume necessitate 


an elaborat: procedure or the use of complicated 
apparatus 
For small marine Crustacea l tine, the tollowing 


than the 


\ basket os suspended by 


procedure better volumometer which 


cleseri bed a nvion thread 
and pnmersed im a definite 
volume of water im a beaker The apparent 
weight of the basket and the thread is determined 
The animals are then transferred to the basket anil 
weighed Next, a fourth of the the 
beaker is removed and = distilled added 
stirred and the antmals weighed again. The animals 
are removed and the empty basket is weighed in the 
75 per cent The difference in apparent 
weights of the animals in sea-water of two densities 
will thus help to caleulate the volume of sea-water 


trom one arm ot a balances 


water im 


water is 


sea-water 


displaced and also the weight in air 

It has been found that determinations of apparent 
weight are not vitiated by osmotic transport, since 
most Crustacea take more than 10 min. to respond to 
changes im media This method is particularly 
suitable for making continuous observations on the 
Im 


rate of water transport in animals left 


media 


C. P. GNANAMUTHI 
Department of Zoology, 
University of Madras, 
India 
Gnanamuthu, C. P Nature, 170. S87 (1052 


3-Galactosidase Changes in the Developing 
Intestinal Tract of the Rat 


micro-organisms %3-galactosidase (lactase 
its biosynthesis is 


InN 
is an adaptive enzyme, that ts, 
induced by external agents sueh as lactose or lactose 
related substances'. Apparently this is not the case 
galactosidase of the rat, since a 
not modify the intestinal 
In the work reported here, the 


for the intestinal $3 


lactose-rich diet does 


specific activity? 


behaviour of this enzyme has been investigated in 
the albino rat, starting from the last third of the 
intra-uterine life until adult age. 

Homogenates of the small imtestine from the 


duodenal flexure to the jleo-cecal valve were used. 
The enzyme was determined by the ortho-nitrophenol 
released from the ortho nitrophenyl-3-galactoside, at 
38° C. and pH 3-5*. The age of foetuses was estimated 
according to the histo-differentiation in the 
duodenal, ileo-ewcal and umbilical regions’, indepen 
This technique 


shown 


dently of the biochemical values. 
allows a very close correlation between histological 
and biochemical data 

The changes in §-galactosidase activity during the 
end of pregnancy, new-born period and adult age 
of the rat are plotted in Fig. 1. 
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IRTH DAYS 
Fig. Intestinal §-galactosidase activ pressed a> myemoles 
tho-nitrophenol released per mum. of tissue (wet weight) in 1 hr 
* Transition from lactation adult diet gestation 


The enzyme activity was also examined in different 
physiological and dieietie conditions : in adults on a 
lactose-rich diet, in pregnant rats, in nursing mothers, 
and in young rats kept after weaning on a complete 
diet vith lactose (25-30 per cent) as the only carbo- 
hvdrate (lactose-rich diet). The resulis are recorded 
in Table | together with the values for the normal 
adult and suckling rats 


Table INTESTINAL ACTIVITY EXPRESSED 48 
MeMOLES orfho-SITROPHENOL RELEASED PER MGM. OF Tisste 
WEIGHT) PER 1 HR 

No, of 
[diet Condition inimals wtivity Inereas: 
Normal Adult > 1s 2-9 1-00 
Mother's milk 1-20 days old 14 
Lactose * Adult iv3 2-1 1-07 
Lactose 25-27 days old 1s 
* ‘Lactose’ means a complete diet with lactose 25 30 per cent as 
the only carbohydrate 
The features which became apparent from these 


results are: (1) The specific activity does not change 
on the diet rich in lactose (no induction in a strict 
sense), confirming discoveries of other authors?. 
(2) There are no significant changes either in the 
pregnancy or in the nursing period. (3) Activity 
increases rapidly at the end of foetal life until birth, 
parallel to the very fast histo-differentiation of the 
digestive tract®. The high level remains rather con- 
stant in the new-born. (4) At the time of weaning 
(21-22 days) the activity decreases abruptly to the 
low adult-value. (5) This net decrease in the activity 
also occurs when the new-born is kept on the lactose 
rich diet. 

Several authors have shown that lactose hydrolysis 
is necessarily previous to its intestinal absorption ; 
the low %-galactosidase adult activity 
makes ris action a limiting step in lactose assimilation. 
and therefore laxation and diarrhia An 
activity ten times higher in the new-born, as compared 
with the adult animal, is in agreement with the 
expected great efficiency as regards milk lactose 
assimilation in the sucklings. The ‘physiological 


somewhat 


oceur?, 
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immaturity of the new-born’ seems to be in this case 
rather a physiological adaptation (in a broad sense) 
to a milk diet. In any event. $-galactosidase belongs 
to the few biochemical systems showing an activity 
in this period, generally marked by enzyme defi- 
cioncies®, higher than in adult age. 

Conchie et al.4 have shown a considerable increase 
for this and other mammalian glycosidases in the 
epididymis, apparently associated with sexual devel 
The enzyme activity from other tissues 


opment, 
about the same durimg and after growth, 


remains 
and this finding has been confirmed by us for the 
pancreas and liver in all the conditions mentioned 
here, 

It should be noted that the fall in 8-galactosidase 
activity is observed at the time of weaning, where 
other authors have found a lors of permeability to 
macromolecules, insulin and anticorps®. 
This age seems to be peculiar in the evolution of the 
gastro-intestinal tract of the rat. 

This work supported — by 
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Avian Schistosomes in Hertfordshire 


Limnaea staqnalis collected from three sources in 
the vicinity of Winches Farm Field Station of the 
London School of Hygiene and Tropical Medicine 
were found to be shedding furcocereous cereario. On 
emergence from the snail, the cercaria swam freely 
for a short time with either the head- or tail-end 
forward and then attached themselves to the side of a 
beaker nearest the light. The cercaria were apharyn- 
geal, possessed a pair of eyespots and had six pairs of 
flame cells in the body and one pair at the base of the 
tail. The posterior part of the body was taken up by 
five pairs of penetration glands, the two anterior pairs 
having coarsely granular and the three posterior pairs 
having finely granular contents. In its behaviour and 
morphological characters the cerearia is identical with 
that described as C. ocellata by Rees' and Taylor and 
Bayliss*, who have given a detailed description of the 
cercaria which will not be repeated here. At one site 
(Verulamium Lake) a small percentage of Limnaea 
ovata were occasionally found to be shedding this 
cercaria. In both hosts the sporocysts were located 
in the digestive gland. 

Several attempts were made to infect 
ducks, by single and multiple infections, by cutaneous 
and oral routes with pooled cereari# from a large 
number of infected snails. Droppings were examined 
for eggs at weekly intervals, and at 4-6 months post- 
mortem examinations for worms were made. All 
results were negative. It has been observed that the 


domestic 
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birds common to all three locations are duck, moor 
hen and coot. 
KOBINSON 


Bilharzia Research Unit, 
Medical Research Council, 
W inches Farm, 

St. Albans, Herts. 
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Diapause, Neurosecretion and Hormones 
in Copepoda 

DespiTe the great advances made during the past 
decade in the investigation of the endocrinology of the 
Crustacea Malacostraca’, little or nothing has been 
published on the endocrine organs or hormones of the 
lower Crustacea, Neurosecretory cells have been 
observed in barnacles?, but nothing is known for 
certain of any hormonal emanations from these cells. 

Calanus finmarchicus and helgolandicus pass 
through three generations a year, in southern popula 
tions at least, overwintering as the last larval imstar 
(the fifth copepodid stage)’. It has recently been 
shown (Smyly, W. J. P., personal communication) 
that Cyclops leuckart a similar life-history, and 
that, in this overwintering copepodid 
penetrates to a depth of some 15 em. into the mud of 
bottoms, passing the cold season in a quiescent 
This condition has obvious analogies with the 


has 
species, the 


lake 
state. 
diapause of many species of msect s, which is known to 
be controlled by the endocrine system, especially by 
system of the brain. We have 
investigation of the 


the me urosecretory 
therefore embarked on an 
equivalent system of copepods. 

The endocrine structures of the cerebral region of 
Calanus include a pair of lateral groups of neuro- 
secretory cells at the front edge of the brain. From 
these the neurosecretory fibres forward and 
outward, skirting round the anterior blood sinus to 
reach the frontal organ. In adult and juvenile cope 
podids taken during the summer months these neuro- 
secretory cells contain an abundant granular secretion. 
In the overwintering larvie, however, this secretion is 
grossly depleted or even absent. By analogy with 
insects, therefore, we conclude that the secretion of 
these cells is probably playing some part in the 
control of the diapause, moulting and the overwinter- 
ing metabolism and behaviour. 

In the Crustacea Decapoda the same endocrine 
structures which are concerned with the control of 
moulting and metabolism also govern colour change. 
It therefore seemed reasonable to look for chromacti- 
vating hormones in copepods, even though they may 
possess no chromatophores. Accordingly, extracts of 
whole Calanus finmarchicus and of whole Euchaeta 
norvegica were assayed for chromactivating substance 
A (ref. 4) on Leander adspersus. One unit of this 
substance was found in 7-2 whole Calanus, while 6-5 
units were found in one whole Euchaeta. The whole of 
the activity was found to be present in the cerebral 
region of the body in Luchaeta, and in the brain plus 
frontal organ of Calanus. It seems likely, therefore, 
that this hormone is secreted, as in decapods, by the 
neurosecretory cells of the brain. 

This work is continuing, and a fuller account will be 
published elsewhere. 
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Verification of the Gastropod Golgi Cycle 
with an Electron Microscope 
the 


osmicated 


abs 


vast ropod N aranaa 
and 


THe Golgi evcle of 
letailed', based on 
studies of living embrvos vitally stained with methyl! 
blue However, because of the Scepticism that 
surrounded vital-dve particularly 
since the neutral red controversy of the early ‘thirties, 
these studies with methvlene blue have never enjoved 
been 


pr ‘sparat 


erie 


has observations, 


complete acceptance by evtolovists and have 
important, therefore, to report 


severely eritieized in quarters 
It is particularly 


that our recent investigations of gastropod (Crepidula) 


Fig. 1 Electron micrograph $400) of yolk-laden cell of 
prdula velige howing three stages in the elaboration of protein 
ik. Simple vesicular Golgi bodies (SVG), consisting of chrom 

hilie cortices and chromophot centres, eventually release tl 

itter (GW) as mature s 1 volk spheres (MY), Following 
this withdrawal of the chron envelope (GW the Golgi 


sa hollow 


rial lies temporarily at the » { the yolk sphere 
pyenotie Golgi remnant 
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development, by means of the ultra-thin sectioning 
technique, confirm substantially the earlier findings 
with blue these 


independent approaches to the Colgi 


methvlene Taken together. two 


body | roblem 


otter what we consider to be strong 
that 
(1) The Golgi ‘apparatus’ in the gastropod velige: 


can be 
these 
simple vesicular 


certain 


both 


exhibits a eyele which stages 


ident itied methods; 


consistently — by 
Golgi granules (droplets). 
(Fig. 1, SVG 
pyenotic Golgi bodies (P@), as well as 
and newly 
MY). 


elaboration o 


stages are 


bodies compound vesicular 
(iolgi bodies. 
disintegrating plates ot 


formed mature secondary yolk spheres 


primary volk 


2) The Golgi system engages in the f 


protein which makes its initial appearance as 
body. im 


the chromophobic component of the Golgi 


volk 


creases greatly in size during the embryonic stages. 
and is eventually released as a mature yolk plate by 


the the 


chromophilic Golgi envelope 


from its surtace of 
Fig. 1. GW). 
f these 


phospholipoidal in 


virtue of withdrawal 


3) The Golgi complement © cells is a series 
ot spheres, presumably chietiy 
al composition but h phospholipid sphe res, 
through their abilitv to release their cores as formed 
cell products, play a dynamic part in the economy of 
the cell 

4) nder appropriate control the microscopically 
visible chromophilic components of the Golgi ele 
stained by 
essentially 


ments in these living cells are selectively 
methylene blue and are thus revealed in 
unaltered form comparable with identical stages 
observed by means of the electron mucroscope 
These observations, which will be reported in detail 
elsewhere, indicate that in these. and perhaps m many 
animal cells, the funetion of the ‘apparatus’ 
is the continual building up of formed energy reserves 
from the raw nutritive present in the 


evtoplasm 


Golgi 
materials 


LEONARD G. WoRLEY 
Berry HERSHENOV 
Biological Laboratories, 
Brooklyn College, 
New York. 
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A ‘Natriferic’ Principle other than 
Arginine-Vasotocin in the Frog 
Neurohypophysis 

Iv has been shown that neurohypophyseal extracts 
from amphibians and teleosts stumulate the active 
sodium transport across frog skin more markedly 
than do extracts from mammalhan pituitaries, and 
this led to the hypothesis that they contain a new 
differing from either vaso 
Its chemical constitution being unknown, 


hormone, oxytocin or 


pressin! 
this principle has been provisionally ealled ‘natri 
ferm’. Its possible identity with Heller's ‘water- 
balance principle’ was of miterest. 

A synthetic peptide, arginine-vasotocin, prepared 
by Katsovannis and du Vigneaud*, has been shown 
TO Possess the pharmacological properties ascribed to 
the “water-balance principle’®*, and to exhibit a high 
natriferic activity’ Moreover, a hormone havimg 
the same amino acid composition and the sarne 
pharmacological properties as arginine vasotocm has 
been extracted from the neurohypophysis of the 
chicken’, the frog'®, and a teleostean!! 


= 
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According to Sawyer’, the natriferic activity of the 
frog neurohypophysis should be entirely attributed 
The results deseribed below, 


arginine 


TO aryinine vasotocin 
however, indicate that 
only for approximately one-half of the total natriferic 
of the neurohypophysis of the frog, Rana 
The remaimmy half must be ascribed to an 
oxytocin or 


vasotocin accounts 


activity 
escule nin 
active principle, differmg from either 
arginine vasotocin and of as yet unknown chemical 
constitution ; this primciple has not been found in 
the chicken 

The neurohypophyseal hormones of the frog, Rana 
rsculenta, were purified by a method de scribed pre 
* and treated by means of a gradient elu 
column! 


\ iously 9,10,1 
tion technique with an ‘Amberlite 50 
Fig. 1 shows the chromatographic profile obtamed for 
(tested on the rat and 
tested on the ‘short-circuited 
Natriferic activity 
Svyntocinon’, 


the oxvtocie activity uterus) 


the natriferic activity 
trog skin') of the eluate fractions. 
was tested using synthetic oxytocin 
Sandoz) as a standard. By definition, one natriferic 
unit corre sponds to the effect produc ed by one 1.1 

The complete analysis was carried out 
three with batches of glands and 


comparabl profiles were obtamed. 


of oxytocin 


Times separate 


(0-1 M, pH 5 —> 7)-» (0-75 M, pH 7:7) -+ 


of the frog neurohypophyseal 


berlite JRC-50° 


Chromatographic profile 
rhe hormones are separated on ‘Ar 
(of pH and ionic strengtt lution technique (1 
ns and pH of the an mium acetate 


ractions 

eales are used lhe 
responds to arginine vasotocin ar 
peak to an unknown principle 
activity: @, natriferic activity 


iatriferic peak 


hand natriferik 
Oxytocin 


A study of the effluent fractions corresponding to 
the right-hand side of the chromatographic profile 
reveals comeident peaks of oxytocie and natriferic 
activities (25 per cent and 50 per cent of the total 
recovered activities respectively ). corresponding to a 
strony Vasopressin 


substance which exhibits also a 


activity’®. This substance has the same amino-acid 
constitution and the same pharmacological properties 
as arginine-vasotocm!'’, which is also present im the 
chicken neurohypophysis’®. 

Che left-hand side of the profile shows other peaks 
of oxytocic and natriferic activities (75 per cent and 
per cent oft the recovered activities, iy ely). 
The peak of natriferic activity must necessarily be 
attributed to an unknown principle for the following 
reasons : (1) The strong natriferic activity as com 
pared with the oxytocie activity (3-15 times higher, 


NATURE 


829 


according to the region ot the peak). éliminates the 
possibility that this substance is oxytocin, although 
oxytocin rule in this the 
chromatoyram (2) Its position om the 
the absence of associated activity’? 
distinguish it from arginine The 
‘water-balance’ activity of the pooled effluent frac 
tions number 110-130, determined by means of 
Sawyer’s gravimetric technique® on Rana esculenta 
bladder, was found to be ninety times jugher than 
2-5 times less active than 


appears as a region ot 
profile and 
Vasoprersic 
vasotocin 3) 


oxytocin itself and about 
(4) The pooled effluent fractions, 
antidiuretic activity in 
This contrasts with the 
exhibited by 


arginine vasotocin. 
number 110-130, have no 
both the rat and the frog 
high antidiuretic activity 
vasotocin’, 

In the chicken, the effluent 
corresponding to the left-hand side of the protile show 
only a low peak of natriferic activity coincident and 


however, fractions 


equivalent to the peak of oxytoeie activity Oxytocm 


terized chemically im this reg 


has been charac ron ol 


the chromatogram” ; 
for the observed natriferic activity 


its prosence accounts entirely 
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Enhancement of Intraperitoneal Staphylo- 
coccal Virulence for Mice with Different 
Bile Salts 


THE intraperitoneal injection of a 1 per cent mixture 
of equal parts of sodium taurocholate and sodium 
glycocholate followed by an inoculum of Staphylo 
coceus aureus has been previously found to enhance 
virulence of the latter for mice'. In the light of this 
observation, effectiveness in this other 
individual bile salts, as well as the minimal effective 
concentration of those salts possessing such activity, 


respe et of 


Was Investigated 

Sodium taurocholate, sodium glycocholate, sodium 
glycotaurocholate and sodium dehydrocholate were 
obtained from Nutritional Biochemicals Co., sodium 
cholate from K. and K. Laboratories and sodium 
deoxycholate from the Fisher Scientific Co. All were 
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readily soluble in distilled water and were sterilized 
by autoclaving at 15 Ib. for 15 min. 0-5 mil. of the 
indicated concentration of each bile salt was injected 
intraperitoneally into groups of 10 albino, male Swiss 
mice weighing 15-20 gm., followed immediately by 
0-3 ml. of an 18-hr. culture of a strain of Staphylo 
occus aureus grown in trypticase soy broth at 37° C 
The latter had been isolated from a purulent lesion 
and was highly pigmented, hwemolytic, coagulase 
positive, and fermented mannitol. All deaths occur- 
ring within 48 hr. as well as the number of positive 
post mortem heart blood cultures for Staphylococcus 
aureus in the animals that died were noted. In 
addition, one group of 10 mice received 0-5 mil. of 5 
per cont gastric mucin and another group of 10, 0-5 
mil. of physiological saline immediately prior to the 
intraperitoneal bacterial injection, as controls A 
mortality of LO out of 10 deaths within 48 hr. with 10 
positive post mortem heart-blood cultures was pro- 
duced with the gastric mucin adjuvant whereas there 
were no fatalities with the saline solution. Intra 
peritoneal toxicity of 0-5 ml. of different concentra 
each bile salt per se was also determined. 
Sodium deoxycholate, 0-25 per cent, elicited a 
mortulity of 3/10 with all post-mortem heart-blood 
cultures negative ; 0-1 per cent was mnocnous. 4 per 
cent was found to be the maximum non-lethal concen 
dehydrocholate. No fatalities 
per concentration of the 


tions ot 


tration of sodinun 
occurred with a 
remaining bile salts. 

The number of fatal bactereemias produced by the 
intraperitoneal staphylococcal inoculum with the aid 
of different concentrations of each bile salt 
gated is contained in Table 1. As may be observed 
from Table 1, complete to almost complete mortality 
accompanied by bacteramia obtained with 
0-25 per cont sodium deoxycholate and with a 1 per 


cent 


investi 


was 
cent concentration of the remaining bile salts tested 
except sodium dehydrocholate. Lesser concentrations 
produced lower mortalities. The same intraperitoneal 
bacterial without on the other 
hand, had resulted in no deaths. The maximal toler 

ated concentration of sodium dehydrocholate, 4 per 
cent. failed to elicit any mortality. Since the failure of 
the latter mught conceivably have been due to a bact 

ericidal part against the injected 
Staphylococci, the following experiment was performed. 


inoculum bile salts, 


activity on its 


0-3 ml. of an overnight culture of the test strain was 
distributed 0-5 ml. of 
4 per cent sodium dehydrocholate was added to the 


nto each of two series of tubes. 


10 AND Positive Post-MORTEM HEART 

LTURES ELICITED BY INTRAPERITONEALLY INJECTED 

gureus WITH THE AID OF VARIOUS CONCENTRATIONS 
ovr BILE 

Mortality with 5 per cent gastric mucin—10 (10); with physiological 

saline—0O) 


Table 1. Mouse MORTALITY 
BLoop Ct 


St tphyloc OCCUR 


Concentratuon of bile salts 


Rile salt 4 io 0-5 0-25 Ol 0-05 
per per per per per per 
cent cent cent cent cent cent 


Sodium 


taurocholate 10 (10)* 0 0 

Sodium 

glycocholate (8) 4 (4) 1 (0) 

Sodium 

giveotaurocholate 10 (10) 6 (6) (2) 0 

Sodium cholate 10 (9) (3) (3) 

Sodiam 

deoxycholate 10 (10) 7 (5) 1 (1) 
Sodium 


dehydrocholat: 


* No. of post-mortem heart-blood cultures positive for Staphylococcus 
aureus 
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tubes of one series, 0-5 ml. of physiological saline to 
the other. All were placed in a shaker water bath at 
37° C., oscillating at approximately 120 per minute 
and comparative colony counts upon similar aliquots 


from both series at intervals of 2, 4, 6, 8 and 24 hr. 
were performed. No significant reduction in the 
mumber of viable bacteria was observed following 


exposure to sodium dehydrocholate as compared with 
physiclogical saline even up to 24 hr., so that the 
ineffectiveness of sodium dehydrocholate as a 
virulence-enhancing substance could not be attributed 
to any sterilizing effect upon the bacterial inoculum 
in the peritonewn. 

Many chemically diverse 
certain anionic and non-ionic surtactants, have been 
found capable of converting ordinarily innocuous 
intraperitoneal staphylococcal infections in mice into 
rapidly fatal ones associated with septicemia! All 
Possess One property in corunon, namely, the ability 


substances, including 


A substance IN, this 
characteristic might conceivably interfere with 
between peritoneal and the 
bacteria so that the former are no longer able to 
envelop, engulf and destroy the latter. Furthermore, 
permeability of the peritoneal barrier between the 
abdominal cavity and the blood might also be 
increased by the surfactant and thus facilitate passage 
of the intraperitoneal organisms directly mto the 
blood stream, thereby permitting them to cireumvent 
the protective action of peritoneal phagocytes and 
minimize their exposure to the bactericidal action of 
peritoneal fluid. The surface tension-lowering ability 
of each bile salt was determined by means of the 
capillary tube method’, with the following results : 
values expressed in dynes/em. at 25° C. for physio 
logical saline was found to be 66-2; that of 1 per 
glyeocholate, 


to lower surface tension. 


contact phagocytes 


cent sodium taurocholate, sodium 
sodium glycotaurocholate and sodium cholate 41-6, 
40-4, 38-0 and 45:3 respectively of sodium deoxy- 
cholate 0-25 per cent, 45-3; while that of 4 per cent 
sodium dehydrocholate 61-3. The lack of 
effectiveness of the last bile salt prov ides additional 
indicate that an 


ability of a substance 


was 


evidence to association 
between the 
tension and its abilitv to enhance virulence of 
peritone ally injected Staphylococes for mice 
This investigation was supported by Research 
Grant No. £2687 of the U.S. Public Health Service, 


National Institutes of Health. 


to lower surface 
intra- 
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Paper Chromatography of Natural 
Saponins 
Arar? from an early attempt by other authors!-* 
to adapt a method of paper chromatography for the 
examination of natural saponins, the potentialities m 
this field do not seem to have been investigated. The 
present communication deals with the application of 
paper partition chromatography to the identification 
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CROSSED-FIELD MICROWAVE DEVICES 


Editor in Chief: E. Okress, Sperry Gyroscope Company, Great Neck, New York 
Editors; G. Mourter, Centre d'Etudes Physiques Electroniques et Corpusculaires Compagnie 
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These two volumes fill an important gap in the literature by summarizing the pro- 
gress and state of the art of crossed-field microwave devices in theory and practice. In 
order to indicate not only established uses but also possible future applications, the authors 
have included thorough surveys of the available literature. Their primary objective has 
been to enable students and professional physicists and engineers to understand the funda- 
mentals of all existing important types of crossed-tield devices, to perceive the problems 
posed by each element of the devices in practice and in theory, to know the essentials of the 
means available for solving these problems, and to develop approaches to the design of 
other devices. There is no other work which covers the subject so completely 


VOLUME | June 1961, 648 pp., 157s. 


Principal Elements of Crossed-Field Devices 


VOLUME 2 June 1961, 520 pp., approx. 120s. 


Advances in 


Principal Types of Crossed-Field Devices 
Analysis of Oscillator System Performance 
Regional Progress and Trends 


ELECTRONICS AND ELECTRON PHYSICS 
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VOLUME 14 April 1961, 341 pp., 88s. 

The Electron as a Chemical Entity Cerenkov Radiation at Microwave 
By C. G. B. GARRETT Frequencies 

Problems of Photoconductivity By HERBERT LASHINSKY 
By P. GORLICH High-Power Axial-Beam Tubes 

Strong-Focusing Lenses By T. Moreno 
By ALBERT SEPTIER 

Hydrogen Thyratrons AUTHOR INDEX —SUBJECT INDEX 


By SeyMouR GOLDBERG and JEROME 
ROTHSTEIN 


Reviews of Previously Published Volumes : 


“The book covers an area of extreme interest and importance, not least in the military 
field and should certainly find a place in many technical libraries. The individual research 
worker could tind much of detailed value in the volume. . 
British Communications and Electronics 
“The extension of this series into electronics is particularly evident in these volumes, since 
many modern electronic techniques are discussed. These books will serve as an excellent 
source of review material for the subjects covered.” 
IRE Transactions of Electron Devices 
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and the separation of the con 
to 


of natural saponins 


stituents present, with particular 
Sa ot the unportant medical plants. 
Such a separation was found to be readily achieved 


1: 3) 


using the system n-butanol acetic acid/water (6 . 
(00d separation requires a 3-hr. 


as mobile phase. 
conditioning of the Whatman No. | filter paper strip 
with the 
chamber, saturated with vapour of the solvent (the 
r About 

the saponin dissolved in 50 per cent ethanol 
mt ethanol) is spotted at the origin. 
run at 19 20 

about 


applied chromatograph 


substances 
walls are lined with the mgm. of 
primulic 
acid m 95-5 per ¢ 
ascending chromatogram is 
The front 
30 em. in 15-18 he. 

The strips are then exposed to a stream of warm an 


and an 


solvent moves slowly, usually 


for 5 mun, fter evaporation of excess acetic acid, the 
chromatograms are heated at 105 for a further 
30 min 

The yield “il th 
results was a 25 per cent ethanolic solution of phos 
Other and 
being tested. 


detection reagent which best 


solvent systems 


Charact 


phot ungstic 


rayents are rist i colours 


reach optimum mtensity in about 2 min., by which 
little background colour has developed 


dso far yields a charac 


time very 
Keach of the 
teristic chromatogram distinguishable by the number 
colour and Re values of the coloured zones 

The obtained blue im daylight and 
iltra-violet light with Hern/arias glabra saponosicdes ; 
blus in daylight and pink in violet light 
saponosides of Saponaria officinalis L. and Gypsophida 
with 


colours are : 


ultra with 


paniculata Fisch. (Caryophyllaceae) ; magenta 


primulic acid; cherry-red with the saponosides ot 
Calendula officinalis Ban (Compositae) : violet with 
saponosides of Pol sqala senega L. Poly galaceae) 


grey-green with escinol from A ulus hippor astanium 
L. (Hippocastanaceae) and saponosides of Qudllaja 
Saponaria molina (Rosaceae). The saponosides vield 
spots of the same colours as their aglycones when 
treated with phosphotungstie acid? 

Full details will be published im Dissertationes 
Poland (in English). 


Pharmaceuticae, Cracow, 


B. Pasicu 


Department of Pharmacognosy, 
Medical Academy, 


Poznan. 
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A Diurnal Cycle for Holotrich Protozoa 
of the Rumen 


IN the last decade the study of the ciliate protozoa 
of the rumen has emphasized the investigation of 
individual species, rather than the ciliate population 
as a whole. 

Several outstanding biochemical 
tween Oligotrichs and Holotrichs 
established in ' However, ¢n 
delineate biochemical capabilities only. 
predict with certainty the activity of these organisms 
in vive, and therefore if any attempt were made to 


differences be 


have now been 
mtro work can 


It cannot 


metro* 
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estimate the value of the organism of the host annnal, 
some knowledge of the ecological factors concerned is 
necessary. 

Initial investivations into factors affecting the con 
centration of protozoa have demonstrated a 
diurnal evele for Entodinium. This cyele ts in agree 
ment with that obtained by other workers' In the 
work described here a diurnal cycle for the holotrich 
protozoa was demonstrated 

Two merino fitted 
were fed a ration consisting of 560 gm. oaten chaff 
and 150 gm. lucerne chaff daily at 0900 hr. After 25 
days on this ration, rumen samples were taken at 


wethers, with rumen fistula, 


Oo. 1. 2. 3. 4. 6.8. 10, 12. 16 and 20 hr. after feeding for 
3 consecutive Samples were taken from the 


n. and protezoal counts were mack 
and Moir’. The 


Dasytricha 


bottom of the rune 
by the method described by 
holotaich 

Variations between sheep and between days were 


Purse! 


consisted entirely of 


species 


not significant, but statistical analysis revealed the 
highly significant (2?<-0-001) regression y= 2132-8 
192 -3 between holotrch concentration (4 
and the time in hours after feeding ( This curve and 


the mean values are presented in Fig. 1 
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Fig. 1. Mean daily holotrich concentration (@) and the regression 
u 2132-8 192-327 + between  holotrich 
eo nfration (#7 ind the time in hours after teeding (1) 


This diurnal eyvele differs substantially from that 
exhibited by Entodinium. Whereas the concentration 
of holotrichs dimimishes gradually until 20 hr. after 
feeding and then builds up rapidly to the original 
the recovery ot ntodinium begims 
only 8 hr. afver feeding. It has been suggested that the 
Entodenium controlled by physical 
dilution factors feeding and 
salivation This would not appear to be the case for 
the holotrichs. 

It is possible that the holotrich cycle is a reflexion 
of site differences for the cycle implies a five-fold 
increase in the concentration in 4 hr. Boyne et al.*, 
however, have failed to demonstrate a site difference 
and it is diffieult to understand why a sudden change 


concen trat ron, 
evele is largely 


such as those due to 


in site distribution should occur immediately before 
feeding. 

This cycle has afterwards in 
experiments under different nutritional régimes, but 
the factors governing it have not been « x plained, It is 
unportant, however, that this 
holotrichs and oligotrichs is recognized, 


been confirmed 


bet ween 
when 


difference 


‘ 
Ape 
| 
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‘ 
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| 
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samples are taken from animals for population 
analysis or for in vitro work 
D. B. Purser 
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Multiplication of Hansen’s Bacillus in 
Complex Symbiosis in vitro 


THE work reported here followed a chance observa- 
tion made while attompting, without success, to grow 
Mycobacterium leprae in a culture of Entamoeba 
le rraynrnae. 

A fragment of leproma (L.11), about 1 e.c. in size, 
had been incubated for eight days, at 25° C 
buffered at pH 7-0 with phosphates. It 
after moculated into the following culture medium, 
ealled M-E-R: (a) 30 gm. of powdered skimmed milk 
were suspended in 200 mil. distilled water ; this was 
autoclaved at 115° C. for 20 min. and cooled. (+) A 
whole egg (about 60 ml.) was aseptically homogenized 


. in saline 
was there 


either by hand-shaking in a flask containing glass 
beads or by the use of a mechanical mixer. (¢c) Milk 
(a) and egg (b) were mixed together and the mixture 
aseptically distributed (18 ml.) into sterile test tubes 
2 mil. of an autoclave-sterilized 


(a 
reductose (2-5 per water) were 


(dia. 25 


solution of cent im 
axeptically added to each tube 

(A variant of medium .VW-#-R, used later on and 
called M-#-R-M, differed from it only in that solution 
(a) contained, in addition to the milk powder, 0-6 gm. 
gastric mucm.) 

After incubation at 25°C. for several weeks, the 
microscopic examination of medium M-E-R inocu 
lated with leproma 4.11 revealed the presence of an 
exceedingly large number of bundles of acid-fast 
bacilli recalling the typical ‘globes’ seen in the cells 
of lepromatous lesions. 

However, only one out of three identical tubes 
inoculated likewise with fragments of the same 
leproma L.1L gave such positive results. This 
that contaminating microflora might be 
involved, From the single tube in which a multipli- 
cation of M. leprae had apparently occurred, four 
micro-organisms were isolated by standard procedures, 
anthrax-like bacillus and a 
Two were anaerobes, an agar 


suggested 


Two were aerobes, an 
HPecies ot Ne seria. 
hiquefying organism and a gas-producing Clostridium. 

My initial observation was repeated with three 
other specimens (/..[ from the same patient as LIT, 
LAU and LAV from two other patients) using the 
following procedure : (a) incubation of the fragment 
from leproma (about 1 ¢.c.) at 25° C. during at least 
% days in buffered saline (pH 7-0); (4) inoculation 
of the four micro-organisms together in a tube of 
medium M-E-R (or M-E-R-M in the case of specimen 
LAV) and incubation during about 24 hr. (the 
medium is then clotted); (c) introduction of the 
macerated fragment (a) on the surface of (+) and 
or 34°C., the tubes being tightly 


incubation at 25 
capped. 
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After one week, the clotted medium was liquefied 
and the proliferation of the symbionts could be 
stopped by the addition of either ‘Sigmamycine’ 
(a platinum loop of the dry product) or malachite 
green (1 ml. of a 0-5 per cont sterile solution in water) 
or both. However, this step was optional since it did 
not influence at all the evolution of V. leprae as 
observed monthly in Zishl-stained smears. 

In primary cultures, bundles of acid-fast bacilli 
increased and diminished in alternately 
several times. They were preferably localized at the 
surface of the medium and in the ring which was 
progressiv ly formed on the glass just over the surface 
When occurring singly, bacilli granular in 
appearance, but this happened very rarely as they 
were mostly seen in three-dimensional dense bundles 
or in one-plane clumps. Sometimes the agglomerates 
were rather loose and sometimes disintegrated into 
separate individuals in the oil. There 
was no Macroscopic difference bet ween a culture in 
which M. leprae were multiplying and one inoculated 
with the symbionts only. Some observations, which, 
however, required further confirmation, led me to 
believe that the anthrax-like bacillus is the organism 
responsible for making medium M-#-R suitable for 
the growth of M. leprae. 

Secondary cultures from the primary tubes were 
obtained in two ways. Either in medium M-E-R, 
using then a large inoculum representing at least 
one-fifth of the volume of culture, or on agar-media 
of various composition containing malachite green, 
using such an inoculum that, after partial desiccation, 
it left a heavy and creamy layer on the surface. 
Further sub-cultivation has so far been unsuccessful. 

I now have on hand four suspensions very rich 
in bundles of M. leprae and aged respectively 12 
(L.11), 11 and “.11T) and 8 (L.1V) months. The 
possibility of subeultivating from them on an agar- 
medium gives us the hope of devising a method for 
the easier preparation and standardization of large 
amounts of lepromin. 


number 


were 
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Rhamnose for Detection and Isolation of 
Azotobacter vinelandii Lipman 


DURING investigations on the utilization of pentoses 
by Azotobacter spp., A. vinelandii proved to be the 
only species able to utilize rhamnose as sole carbon 
The experiments were carried out with a 
nitrogen-free nutrient solution mineral 
salts, 0-1 per cent agar and 1-0 per cent rhamnose 
as source of carbon and energy. The growth was 
estimated by comparison with check cultures without 
carbon source, and in a few cases the nitrogen fixation 
was determined by Kjeldahl analysis. 

Twenty-eight strains of A. chroococcum and nine 
strains of A. beijerinckii were tested, and all were 
found completely unable to utilize rhamnose. Of A. 
rinelandii ten strains were tested, and nine grew as 
well or better with rhamnose as sole source of carbon 
as with glucose. One strain showed only slight, 
but unmistakable, growth with rhamnose as car- 
bon source. In the nitrogen fixation experiments 
14-1-15-8 mgm. nitrogen was fixed per gm. of 


source, 
containing 
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13-3 
of glucose by the same strains 


rhamnose decomposed. and 14-4 mgm. per gm 


This exelusive ability of A ‘nelandii ean be used 
for enrichment and isolation of this species from 
soils and other sources, where other Azotobacte) 


In the pre enee 


be ce 


species are present at ihe same time 
ot A. am, A. 
or isolated by means of 
cultures with glucose er mannitol as 
chre 


puch cultures. 


chroococe minelanda cannot tected 


the ordinary enrichment 


carbon source 
be entirely 


always will 


In nitrogen-free enrich 


m 
rhamnorc as sole carbon source 

when present, will develop 
In the absence of A. 


deve lop, 


ment cultures with 


however 1. vinelandii 
profusely in 3-5 days. vinelandii 
zotobacter but 

> 


after a considerably longer meubation period = 


other species nay 


WK 
has 


Wits 


cultivated soils 
inelan 


found only in a few garden soils, and always together 


\ consick rable mumnber of 


been tested by this technique, but 4. 


with A. chroococcum. It seems to be restricied to the 
most fertile soils, and to oceur much mor sparst ly 
than the other Azotobacter species. It was not 


possible, however, to establish more precisely the 


factors determining the oceurrence. 
VAGN 
Department of General Microbiology, 
Roval Veterinary and Agricultural College 


Copenhagen. 


JENSEN 


VIROLOGY 


Mutation in Tobacco Mosaic Virus 
induced by a New Carcinogen, 
4-Nitroquinoline N-Oxide 
SEVERAI the mechanism of 
by 
phages 


reports on mutator 


nduced nitrous acid in tobaeco 
TMV) 174, and in transforming, 
deoxyribonucleic acid (DNA), have been published 
that. with 
nactivation and mutation 
and therefore either may 

teration m nucleie acid. 


mosaic Virus 


These imadieate nitrous acid treatment 


occur at the same time 
be due to a single chemical 


Recent experiments on the effects of 4 nitroquine 


ne-N-oxide (4.NQO) on TMV have demonstrated 
that this new type of powert il carcinogen! within a 
eertam wile range of concentrations lowe ne 
nactivate TMV, ahhough mactivatmg its ribonuclei 


acid in proportion to the concentration ; (2) maduces 
mutation in both TMV and TMV- RNA, but at a much 
higher rate in the latter than in the former. That 
$-NQO may mutation without involving a 
change in the infectivity of TMV suggests the possi 
bility of considering and mutation 
separately, and leads us to believe that the mutagen 
mechanism of 4-NQO may be basically different fron 
that of nitrous acid. 

Inactivation tests. Aliquots of ly ml. TMV solution 
and of 290 y/mil. solution of TMV-RNA extracted 
with phenol, both in 10°? M phosphate buffer of pH 
7-4, were each mixed with equal volumes of 4-NQO 
solutions im such final as shown in 
Table 1, and the mixtures were allowed to stand at 
room temperature for 60 min., after which infectivity 
of each mixture was assayed. For the assay 20 half 
leaves of Nicotiana were used, and the 
infectivity was judged by the number of typical 
lesions per half leaf. TMV used in this experiment was 
the ordinary mosaic strain of the Hatano Tobacco 


induce 


mactivation 


concentrations 


qlutinosa 
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Experiment Station. The purification of the virus 
was made by three cycles of differential centrifuga 
tion (Spinco model L) of expressed sap from the 
diseased leaves of Nicotiana tabacum L. variety White 
Burley, which were gathered 3-4 after the 


virus moculation 


weeks 


The results of this experiment are shown in Table 1, 
n which changes in infectivity according to the con- 
centrations of 4-NQO are expressed by the variation 
ol the mewn number ot local lesions per halt leaf, 


Pat EFFECTS OF 4-NQO INFECTIVITY OF 
PMV-KNA 
Concentration of 4-NQO (mol) 
Od l 0-5 O-5 Od 
PMV | Solvent only 
ent ethanol ooo (0-2) 
n water 


In another experiment, at a fixed concentration of 
tNQO (0-5 10-* MW), the meubation 
changed from 0 to 1 and 3 to 6 hr., and the in 
fectivity expressed by the average number of local 


Was 


lesions produced in 16 half leaves was found to be 
22-5, 22-4, 28-3, and 28-5 


almost constant, being 22 


respoechive ly 
Vutagen 


lion of 


effect In this expe runent, the nutagenie 
4-NQO was estimated by the number of 
necrotic lesions produced in the leaf of Nicotiana 


tahacum variety rvantht. It is well « stablished that 
the necrotic lesion is specifically produced by a 
of TM\ 
Aliquots of 0-45y,mi. TMV solution and 400 
TMV-RNA_ solution, both in 10-*M_ phosphate 


buffer of pH 7:4, were each mixed with 4—NQO in 
such final concentrations as listed in Table 2, kept at 
for 60 mn., and then assayed 
The total number of necrotie lesions produced in 15 
leaves varies according tam the 
$-NQO as shown in Table 2 


room te mperature 


concentrations of 


fable 2 TION OF MUTANT LESION ~ Torpacco LEAV} 
Cor tration {4-NQ0) 
) l 0 Os it 
0 
RNA 2 


* Refers to an experiment in which 0-45 mgm./ml. TMV solution wa 
neubated with 4-NQO for 60 min. and assay was made by diluting 
the mixture to 1: 1,000 in order to avoid any possible effect ot 
4-NQO itself on the le 

Control which 4-NQO 
alone was applied to tobacco leaves proved that no 
necrotie reaction was caused by this substance. 


experiments in 


From the chemical point of view, it may be stated 
that the carbon at position 4 of the 4-NQO moleeuk 
forms a highly reactive centre, through the polar 
effect of the N-oxide and nitro groups, and can easily 
substitute with nucleophilic reagents with production 
of nitrous aeid. Therefore, deamination by this 
nitrous acid also might be considered as a possible 
mechanism in the RNA induced by 
4-NQO. As has been already reported?, however. 
4-NQO reacts rapidly only with SH groups at neutral 
pH and at room temperature, and under 


mutation of 


thers 


‘ 
- 
‘fa 
i No. 4776 
» 
: 
; 
4 
a 
J 
= 
‘= 
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conditions the ultra-\iolet absorption of this chemica only partially split) virus On electron microscopit 
not affected when kept mixed with any other examination of the supernatant. predominant! 
possible cellular nucleophilic group. pherical particles of about 30 mu diameter and, in 
Also, when TMV-—-RNA is treated with 4-NQO, no the ease of Newcastle disease and mumps viruses, also 
change could be detected im ultra-violet absorption long filaments. similar to those des« ribed by Schife. 
of either substance up to 24 hr. after mixing and Rott? and Horne ef al.*, were seen. The highest 
Further investigations on the interaction between vield of hemagglutinin was obtained with Newcasth 
RNA and 4-NQO are under way disease virus, the number of the ha magglutination 
It is well known that mutagen und carcimogeni inits recoyve red indicating that the particle of this 
actions are often found in one and the same substance virus contains at least four hemagglutinating sub 
and the faet that 4-NQQO, besides its potent carcino imuts 
venic aeTiONn, also romarkable mutayemieity The were isolated froma the 
on Asperg lus nige and Streptomyces griseoflavus pensions of sub-units by repeated adsorption on to 
has been reported $-NQO, with its characterist i fowl erythrocytes and by subsequent elution In 
henmreal reactivit\ nav ¢ ntually serve as a UN the case ot Newcastle disease virus, however, thi 
tool im tl analysi the mechanism of 2 tation procedure did not assure the Oomplete removal vt 
the molecular ba ermagel itinims from the s ISPOMSLOn of sul 
HipkyA Phe hemagghitinin could be concentrated and fturt he 
Canccr purified by se moat 145.0009 for 90 min 
e Fow © Cancer Research, The hemagglutinims of the viruses it 
pig eryvtl ron to the Sarr aul t hou ti 
\KI sui Wa 
! preparations, from which the ere cle ml 
1 Science g pig ervtl te exhibit j 
Ochano i Unive T\ neuraniuida wet berated reo 
Pokvo ! wwelutination mbibitor, Olated re 
KIN-TCHTRO Mitra erum. about the same amount of sialic acid. calcu 
lopartinent of Biophysics and Biochemistry, ted per hamagglutination unit, as the correspond 
Faculty if Selene nme Viruses lud not exhibit hawnolvti proper 
ties. although th inveatizated are all ha 
Cuvst Hirext mild not be re-dissolved in the original solver 
Hatano Tobacco Exper nt Station wphate buffered saline pH 7-2 eould 
Hatane rec t ral ithout 
Kanagawa ? ecrease m } tinea wet 
ara, W., Fukuoka, Sux 48 mot ted under condition 56.0000 for 45 min 
a, S., 51 (19 sufficient for almo sedi ntation « 
H., Gann, 49 195s iruse On electron 1 mination 
ma, S., and I | 6. thout 30) ray preao I 
Immune guinea pig sera ere prepared again 


the three viruses investigated, their hemagglutinin 
Ha magglutinating Sub-units released from the case of The Sonal strain of para inten: 
Newcastle Disease, Para-influenza | and mumps viruses, also agaist the nucioprote 


Mumps Viruses by Treatment with Ether intigens, respectively. The viruses did not show ans 


relationship by cross-neutralization., hemagglutina 


I" shown origin ally by t influenza tion inhibition and co nuplement-fixation tests 
iruses can be split by treatment with ether int 
ib-units, heemagglutinin and soluble (mucleopro 

tein) antiger Recent! " ly on the sub-units of 
Neo elise ‘ rises hia beon 
published, which madicated that those ruses do not 
berate hoawnaggvlutinin on treatment th ether 
but only filamentous particlh of nucleoprotein 
ine exhibiting 
Working with the Blacksburg strain of Newea 
lisease, the Sendai strain of para-intluenza 1 andl 
the Enders strain of mumps viruses, we found that 
hese iruses, Om treat ent vitl ether released 


both nucleoprotein antigen and haemagglutinin 


The viruses were isolated from infeetious allantor 


thuids by two cycles of alternate low- and high-speed 
entrifugations Concentrated preparations con- 
taining 10*-10° hemagglutination units per ml. were 
stirred and treated with a half volume of ether at 
15°C. for 90 min. The aqueous phase was separated 


by low speed centrifugation and, after removal of 
the we ter-soluble ether, clarified by centrifugation 


Fig. 1 Electron micrograph of para-influenza 1 virus han 
agglutinin Scale, 


at 17.0009 for 45 tun to remove the intact or 


| 
Pte 
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same holds for their sub-units, as estinuted by cross 


(plement reactions, and in the case o 
hemagylutinin also by mbhibi 
on tests 
SOKOL 
ID. BLAsKovid 
O. KriZANOVA-LAUCIKOV( 

Institute of Virology. 

( zechoslovak Academy of Seienees, 


Bratislava 


loyle, L.. J. H 50 


CYTOLOGY 


The Stainable Mucin of Joint Tissues 
and Synovial Fluid 


Joint synovual fluid ts considered to be a dialysate 
blood with added niu mn, Which consists of hvya 
romic acid!, The source of the latter is uncertan 
it the beliefs Current that the svnovial membrane ts 


© likely site of for on. Articular cartilage is said 


and the sulphated 


contam mo 
copolysaccharide it does contain is not found in 


appreciable quantity in synovial fluid Synovia 
emibran not lined by an epithelium, but | 
comyp seal oof ne, connective tissue 
iiable cellularity?, the cells being imaustinguishabl 
Treen t broblast by le Lreon brite ros Opy ( liis 
een male that the ‘membrane’, especially in its 
perticial part, stains with muecicarmine?-*, and also 


the periodic Sehiff technique’ 
} 


Wiiielh might the presence ot 
doin the membrane bisa not beer 
nstrated some Claim tha hie 

metachromatic but others deny it 

nit wk of il rie 


brane were removed immeciately after death fro 


he parapatellar region of the knee-joimt of 5 rat 

pigs 10 rabbits, 10 eat 5 dogs, 5 sheep 

ind 4 monkeys, and from 4 human subjects at post 
rte In addition, specimens of articular cartilage 


were taken from the distal fernmoral condule. and of 


ibrocartilage from the articular disks of rat 
wiuinea pigs, rabbits, cats, dogs and monke vs TI 
sative most often er plove was 80 per cent aleohe 
mut Heidenhain’s ia’ was also used; the result 
vere similar with both fixatives Paratiin section 
rom cach specimen were stamed with hamatoxy! 
ind eosin, Southgate’s mucicarmine and 0-5 per cer 


QUCOLES toluidine bhie, whereas others were tre ated } 


Thue riodie acid Sel iff techn pie \ hyaluronic 
bovine, testicular control was iseck with ull the 
iin-staining methods and a aliva (cliasta 


control as well with tl period c acid — Schiff technique 


The results obtamed with each technique were 


precisely the same in all species examined T) 
distribution of mucinous material in the tissues, a 


shown by mucicarmine staining, was similar to that 


of the metachromatic material revealed with toluidin: 
blue, but was different from the mucopolysaccharid: 
ibstribution shown by the periodic acid — Schiff 
technique 

In svnovial mer ibrane, the only staining observed 
with mucicarmme was a faint coloration of the inter 
eellular material, similar to that of connective tissue 
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I 
tated ypovial flu 
‘ irmis ( 
‘ ‘ I ilar ta but 
| ng ir free surf 
ibres geoneraty, and with tolurdiome blue mo metachro 


Was vod, « rast eells um the deeper 
part of the wmbrane With the periodic acid Sehitt 
showed uw weak reaction m the fibrous groundwork 
between the cells: but it was no vreater than that 
viven by connective tissue fibres in other parts of the 
ection, and normally was weaker than the reaction 
con in the walls of blood vessels. In a few imstances 
a fairly thick layer of precipitated synovial fluid was 
present, in contact with, or slightly separated fro: 
the synovial membraru and this material stamed 
strongly with mucicarmine (Fig 1), and stained 
metachromat ically with toluidine blue. Only a weak 
reaction was given with the periodic acid — Schiff 
echnique The results obtained with all three tech 
niques were ininthienced by pre-treatment of the 
ection for 24 hr. in buffered hyaluronidase at pH 6-9 
It is generally appreciated that articular cartilage 
and that the distribution 


eontai stainable mucin 


of the miats il shown with the perrodie ac ud Schiff 
technig clitter from that revealed with muei 
carne This was confirmed in the present work 
With the periodic acid Schiff technique, the whol 

att reacted moderately and evenly throughout 
but no reaction was seen in 1] hrinkage spaces 

thin the lacuna The cartilage cells, as is well 
known, contain glycogen, and it was confirmed 
that the ive & positive periodic acid — Schiff re 


vhich i abolished hy pre-treatment with 
aliva. The distribution of material stainable with 
mucicarmine was found to be similar to that of 
metachromatic material, but was quite different 
from that of periodie acid — Schiff positive material. 
The matrix immediately around the lacune stained 


‘ 
~ 
l 
schafer, W.. and Rott, R.. Z. Natu 14 629 (1959 
Horne, K. W.. Waterson. A. P.. W and Fa m, A. J 
~~ 
.& q 
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In the pore q 
is 
= 
“apa 
SS 
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SoH 


strongly, in the form of haloes, but the staiming of the 
general matrix was blotchy and irregular: toward: 
the free surface of the cartilage there was a marked 
decline in the amount of stainable material in both the 
yeneral matrix and in the perilacunar haloes, but 
mrnall were here and there, even 
adjacent to the free surface (Fig. 2). The claim that 
cells contain mucin was not! 
confirmed ; under oil observed 
that the material stainable with mucicarmine and 
metachromatic with toluidine’ blue 
hrinkage space between the cell and lacunar margin, 
drawn into strands where the 


amounts present 


artilage stainable 


Immersion, Was 
occupies the 


and is often seen to be 


cell has shrunk away from the lacuna. The histo 
logical pieture suggests that the cell secretes a 
jucinous material into the lacuna, whence it i 


neorporated into the perilacunar matrix, and thence: 
into the matrix, where it has an 
rreguiar «distribution, and declines im amount 
towards the free surface of the 
disks, the cartilage is usually of the hyaline variety 
rowards their free and here the stamabl 
nucin showed the same distribution as that deseribed 


ral 


In articular 


cartilage 


maryrins, 


here As in synovial fluid, pre-treatment with 
hyaluronidase did not influence the periodic acid 
Schiff reaction, nor the mucicarmine or the meta 
hromatic staming 

From the present work, it is coneluded that ther 


that the stainabl 
mein of svnovial fluid ps produced at least in an 


he gard 


s imsuffiment eviden: to show 


juantity, from normal synovial membrane 
ny articular cartilage, it can be sand that it econtam 
in appreciable quantity of material whi h stains wit! 
with toluidine 


different 


wcicarmine and is metachromatic 


blue, and also contains material with a 


listribution, which gives a positive reaction with the 
periodic acid — Schiff reagent Precipitated synovial 
fluid also contains such material, and in neither site 
vas the staining result influenced by hyaluronidase 
Although cartilage may not contain hyaluronic acid 

seems conceivable that mucimonus matemal of some 


<ind may be added to synovial fhiid from the 


and tear of cart lage a thoug!l pr ent chen 
vicdence is not in accord with th \ 
B. F. Marri 
Department of Anatomy. 
The University, 
Sheffield, 10 
N. E. SHaw 
Royal National Orthopaedic Hospital, 
Stanmore, Middlesex. 
Ogston, A. G., and Stainer, J, 1 I. Physiol., 119 4419 
Petersen, H.. in von Modllendorff’s Handbuch der mikroskomes 
{natomie dea Menschen, 2, 2, 521 (Springer, Berl byt 
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Nucleic Acid Content of Haploid and 
Diploid Cells of Protomyces inundatus 


Protomuces ertam 
position and its life history is incompletely known. In 
particular, previous inves have been unable 
to determine satisfactorily 
In the course of a taxonomic investigation into the 
genus Protomyces, @ number of standard staming 
techniques was employed in an attempt to demon 
strate meiosis, but up to now none has proved satis- 


Aa tungus of wry THA 


iwators! 


the position of metosis 
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factory. In view of the recent demonstration of a 
lmear relationship between deoxyribonucleic 
DNA) content and ploidy in a polyploid series of 
Saccharomyces®, we decided to use DNA ostimation 
as the basis of a method for distinguishing between 


acid 


haploid and diploid stages in P’retomyces 

Stock cultures of P. eetablishod on 
its natural host Apium nodiflorum, in the greenhouse : 
chlamydospores formed readily in such infections 
Single-epore cultures were established by means of a 
dummy objective from: (a) unfused endospores 
obtained from germinating chlamydospores ;  (/ 
bodies formed by the conjugation of two 
budding cells obtained 
host by plating out 
contamimng 


indatus were 


fusion 
endospores (¢) cultures of 
mycelium within the 
terilized fragments of leaf tirsnue 
veyetative mvcelium 

Cultures obtained by all three methods were grown 
liquid) medium’ with 
vlucose as carbon source on a shaker at 20° ¢ The 


results were converted to a per cell basis by countimys 


trom 


onh 


on basal senu-synthetic 


the cells ina stall aliquot by means ot a huemocyto 
meter. Nucleic acids were determined by the method 
of Ogur ef al.?. RNA, togeiher with metaphosphat« 

was extracted in 10 per comt per hilorie acid ov ernight 
at 3° C. Labile and total phosphate were deternuned 
colorimetrically using ammonium molybdate and 
chloride. and from the obtaines | 
metaphosphate and RNA phosphate® were ¢ aleulates 

RNA was also determined by the orcinol method ot 
ribose estumation® and gave results in good agreement 
with those obtamed by phosphor 8 
DNA was extracted im 5 per cent perchloric acid at 
70 Cc. for and det rmined as total 
phosphate Insoluble nitrogen was determined by 


K jeldahl's method Cell volume 


tannous values 


ostimatbion 


Ten minute 


the sem was 


ecaleulated from measurements of major and minor 


axes of a juindred cells, assiuning the shape of the 


cells to be that of an ellipsoid 
The results obtained are pre ented in Table 1. Ina 


confined to the determination of 


amounts of DNA and RNA 


n unfused emdospores and fusion bodies were sin laa 
to those found in the Different 
values on a per cell basis were obtained 
vatheored 
grat he 


econd experiment, 
nucleic acids, the relativ: 
tirst experument 
howeve r. 
12 davs 
after inoculation as opposed to 25 davs in the first 
| or actively 


possibly because the cultures were 
experiment; the cells were proba 
dividing condition than the 


‘ \perir ert 


t cell (agen 
let cell (agm.) 19 x 1 
Insoluble N/cell (agm.) 1-50 10 7 

Dry weight/cell(#gm.) S77 ts 10-* 


\ 


The above results indicate that there is a doubling 
of the DNA content followmg fusion and that this ts 
inaintained throughout the rest of the life-cycle up to 
chlamydospore formation. There is thus a strong 
suggestion that in the chlamydo 
n the stage preceding the formation of the 
Having now ascertained where meiosis 


meiosis Occurs 


spores 


enclospe res, 


s likely to oceur, and by concentrating cytochemical! 
investigations on this stage, it should be possible to 


a 
“at 
vsed in the first 
Table 1 N Lek ¢ EN cu | 
able rebel ONT HI AKA t 
. CPLLs FROM THREE STAGES OF nu tus 
ver, J. D Ford, E. H. R., Anat. 1 132 Cultures derived fron its has 
D., ‘ Unfused | (6) Fusion | (¢) Myee m 
‘Cherry, J. H., and Ghormley, R. K., J. Bone Jt. Surg.,20, 45 (105s 
Davies, D. V., J. Anat. (Lond.), 77, 160 (194 sgn 
(194 
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find out if this is the case or not. The metaphosphate 
content of the cell is high, and this may be the reason 
why most nuclear stains tried, stamed the cytoplasm 
as well as the nucleus. By growing single spore 
‘ olonies on a medium devoid of phosphorus it has been 
peo sible to show th nucleus. One of the striking 
features of the results is that the RNA content of 
diploids is only very slightly greater than that of 
haploids. This situation is m contrast to that found by 
Ogur et al.4 in veast. where the RNA content, like that 
f DNA, was an indication of ploidy Th values of 
metaphosphate, dry weight, msoluble nitrogen and 
Volume, like that of RNA. are all similar in haploid and 
diploid cells of gnundatus and the onlv significant 
difference detected is in the DNA content. 
The measurement of DNA content appears to be 
valuable method of deteromuning thy position of 
in cases where ‘viological methods vive 
sfactory results tile the DNA content in 
tomyces and yeast appears to be a reflexion 


ploidy, the RNA content appears to be related to 


are examples of Theat iral liploids thre 
are about the Sabir size as those of 

In most cases where diploids are produced 
for example Asperqilus® and Aspelium 
double that of the haploids. Yeas 
awses mn Nat ire m wh 

are ty » the size of haploids A know! 

RNA contents of haploid ant diploid cel 

types of organisms would be of great interest 

Giant cells ® been obtained in our cultures by 
and are being examined bio 
these cells. which 
occurring ones we 
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GENETICS 


Pulmonary Tumours, Group VII and Sex in 
the House-Mouse 


ALT it i the exact n unber of fa ips 


micey 
onar 


nthe nheritance of 
tiunours in the house-mouse is st ll unknown, exper: 
ents by various work ' have sugyve 
esence of one major facior in linkage 
this factor is here termed 7T'm. A series of 
has beer undertaken to confirm the 


factor and to obtain an estimate of its position 
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group VII. The following is a preliminary report 
of the results of the ‘irst experiments in the 
SOT LAS, 

Mice of the tollowing stocks were used: high 
susceptibility—-strain A/Cam; low susceptibility 
vestigial tail-wavy-2 (vt-wa-2); homozygous Rex (Re); 
('BA/FaCam 

Strain A animals of both sexes were mated to the 
two mutant stocks, and the F’,, again of both sexes, 
vere back-crossed to multiply recessive, low suscepti 
bility stocks. The offspring, which totalled moro than 
1,000, were injected intraperitoneally at eight weoks 
of age with 0-5 mgm. 1: 2: 5: 6-dibenzanthracene 
suspended in 0-5 ml. horse serum. They were killed 
ix months later and their lungs placed iunmediately in 
Tollyesniezky’s fluid. The number of nodules present 
on the surface was counted 24 hr. later. This number 
was taken as a measure of susceptibility. For a 
preliminary analysis all animals without tumours were 
classified as non-timourous and animals with tumours, 
vhether one or more were present, were classified as 

wa-2, rt and Re were chosen as markers to represent 
“roup VIL as they have minimal effect on weight. 
Chis is of importance, because weight is known to 
iffect susceptibilitv, and interaction between weight 
and susceptibility can mimic linkage in linkage 
experinrc nt that only involve one of the linkage 
phase 

The reco ibination values obtamed for va-2 -Tm 
and »t-T'm were different from 50 per cent at the 1 
per cent level of probability (Table 1). These values, 
and the others involving 7m, are caleulated from 
coupling-phase data only. Further experiments in this 


series will provide repulsion-phase data, thus giving 


balance and allowing corrections for disturbed 
viability and misclassification However, the data 
related to Tm and sex are balanced (that is, there are 
approximately equal quantities from both phaser 

and controls are available in,the form of data from 
emales heterozygous for 7m. The significantly low 
value for 7’m-—sext is heterogeneous from a ‘linkaze’ 
poimt of view and is due to the homogeneously higher 


ceptibilit v of fernales* 


OMBINATI 


probabilit 
Significant at the 5 per cent probability 
* Data from heterozygot 
The Signiticant recombination va 


ty and group VII and 


confirm the 
sociation between suse eptibill 
arly demonstrate the existence of a suscoptibility 
for loei) in this region of the linkage group \ 
croup VII is known to be wa 2 t Re, and 
] cloxe to 50 per cent with Tm, is 
doon the opposite s wa-2 to 
) 
misclassifieation 

gree in these results, 
when with any number 
das 7m-+, and this may be 
» enough to mask the true position. This diffi 


| 
py 
‘ 
‘ 
~ 
4 
hop tO elucidate the contrast betwee 
of Prot een diploid cells 
and tho e of veast 
Departine: 4A 
TE 
Chives) 
1, G., Beitr. 2. Krupt.d. 5.i.1(191 i 
4 i 10 
‘ ur P. A Rota te Seri 
und Biophys., 40, 175 (1 C., Are) Pairs of Phase 
1 Barnett, H. L., Phusiolog the Fe Met factors balance 
4 19 fode Methods of Plant Analus j 4 54-286 
4.. Nature, 170. 713 balar lat nl ints: 
19, 303 (1932). 
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The Complete n-Point Graph 


\ COMPLETE n-point graph consists of m points in a 


plane (or on the surface of a sphere), each joined to al! 
the others by lines, not necessarily straight. Th 
problem of determining the minimum number of 
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Fig. 1 shows a complete 5-graph which has | inter 
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A Basic Notion in the Theory of Cognitive 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, May 29 


SocieTy (at 1 Kensington Gore, London, 
David Attenborough: “Travels in 


LOYAL GEOGRAPHICAL 
S.W.7), at 8.30 p.n Mr 
Madagascar” 


Tuesday, May 30 


LABORATORY ANIMALS CENTRE (at the Royal College of Surgeons 
of England, Lincoln's Inn Fields, London, W.C.2), at 10 a.m. 
Symposium on “Hazards of the Animal House” 

INSTITUTION OF CHEMICAL ENGINEERS (at the Royal Commonwealth 
Society, Craven Street, Strand, London, W.C.2), at 2.30 p.m. 
Symposium on “Biochemical Engineering” 


Tuesday, May 30—Friday, Jone 2 


SEVENTEENTH RADIO ELECTRONIC COMPONENT SHOW (at 


Olympia, London). * 


AND 


Wednesday, May 3! 


COMMERCIAL AND INDUSTRIAL Epvca- 
at 9.30 a.m.— Exhibition and 


BRITISH ASSOCIATION FOR 
TION (at County Hall, London, S8.E.1), 
Conference on “Successful Instruction” 

UNIVERSITY OF LONDON (in the Physiology Lecture Theatre, Univer- 
sity College, Gower Street, London. W.C.1), at 5 p.m.—Dr. David B 
Sprinson (Columbia University): “The Reactions of Aromatic Bio- 
synthesis” 

INSTITUTE OF INFORMATION SCIENTISTS (at the Swedenborg Society 
Hall, 20 Bloomsbury Way, London, W.C.1), at 6.15 p.m.—Annual 
General Meeting. 7.30 p.m Miss M. Webb: “Some Thoughts on the 
National Science Reference Library” 


Thursday, June |! 


INSTITUTE OF PHYSICS AND THE PHYSICAL SOCIRTY (in the Physics 


Department of Imperial College, Prince Coygort Road, London, 
S.W.7), at 2.30 p.m Dr. R. W. Twiss: “On Re Wesigning Michelson’s 
Stellar _ Inte rferometer™ Mr. K. Hacking: “Secondary Flare in 
Lenses” 

ROYAL SOcTETY (at Burlington House, Piccadilly, London, W.1)" 
at 4.30 p.m.-—Mr. D. W, Dresser 4 Study of the Adaptive Secondary 


Response to a Protein Antigen in Mice’; Mr. J. G. Howard and 
Mr. M. F. A. Woodruff Effect of the Graft-versus-Host Reaction 
on the Immunological Responsiveness of the Mouse” 


Thursday, June |—Saturday, June 3 


Edward Lewis Theatre 
London, 


BRITISH SOCIETY FOR IMMUNOLOGY (in the 
of the Middlesex Hospital Medical School, Cleveland Street, 
W.1)—Spring Meeting 


Friday, June 2 


UNIVERSITY OF LONDON (at the Postgraduate Medical School of 
E. M. 


London, Ducane Road, London, W.12), at 10 a.m.—Dr. H. 
Kay: “Some Relevant Problems of Homotransplantation".* 
ROYAL AERONAUTICAL SoctrktTy (at 4 Hamilton Place, London, 


W.1), at 6 p.m Mr. P. D. MacMahon: 


Equipment for Helicopters” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the 
before the dates mentioned 

ASSISTANT EXPERIMENTAL OFFICERS (2) (with a university degree 
in agriculture or in pure science with main subject botany or bacterio- 
logy) IN THE DEPARTMENT OF AGRICULTURE AND FISHERIES FOR 
SCOTLAND, for research work in the field and in the laboratory on 
potato black-leg disease—The Establishment Officer, Room 73, 
Department of Agriculture and Fisheries for Scotland, St. Andrew's 
House, Edinburgh 1 (May 31) 

ASSISTANT LECTURERS (with particular interests in physical chem- 
istry. inorganic chemistry or organic chemistry) IN THE DEPARTMENT 
OF CHEMISTRY—The Secretary, The University, Edinburgh (May 31). 

L¥CTURER IN THE DEPARTMENT OF PATHOLOGY—The Secretary, 
The University, Glasgow (May 31). 

LECTURER or ASSISTANT LECTURER IN PURE MATHEMATICS—The 
Secretary and Registrar, University College of North Wales, Bangor, 
North Wales (June 3). 

RESEARCH DEMONSTRATOR IN THE DEPAKTMENT 
The Registrar, The University, Leicester (June 3). 

TUTORIAL ASSISTANT IN THE DEPARTMENT OF GEOGRAPHY—The 
Registrar, The University, Leicester (June 3). 

ASSISTANT LECTURER IN ORGANIC CHEMISTRY 
University, Manchester 13 (June 5) 

LECTURER (Grade II) IN THR DEPARTMENT OF ORGANIC CHEMISTRY 

The Registrar, The University, Bristol 8 (June 5). 

LECTURER or JUNIOR LECTURER IN APPLIED MATHEMATICS—The 
Registrar, Trinity College, Dublin 2 (June 5). 

LECTURER or ASSISTANT LECTURER (preferably qualified to carry 
out research in electrophysiology) IN MARINE ZOOLOGY at the Marine 
Biology Station—The Registrar, University College of North Wales, 
Bangor, North Wales (June 6). 

CHAIR OF Puysics; and CHAIR OF CHEMISTRY (from 1962)—-The 
Registrar, University College of Sussex, Stanmer House, Stanmer 
Road, Brighton (June 8) 


“Development of Stabilizing 


following appointments on or 


OF Puysics— 


~The Registrar, The 


ATURE 
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RESEARCH FELLOW IN THE NUCLEAR PHYSICS GROUP OF THE De- 
PARTMENT OF PHyYsics, to prepare and participate in experiments o1 
the 7 GeV. proton synchrotron at the Rutherford High Energy La! 
oratory of the National Institute for Research in Nuclear Science 
The Registrar, Queen Mary College (University of London), Mil 
End Road, London, E.1 (June 8). 

ASSISTANT LECTURER and a LECTURER IN Puysics 
The University, Nottingham (June 10). 

DEMONSTRATOR IN ZOOLOGY-—-The Kegistrar, The 
Nottingham (June 10) 

LECTURER or ASSISTANT IN GEOLOGY—The Secretary of University 
Court, The University, Glasgow (June 10). 

FELLOW IN THE DEPARTMENT OF BIOCHEMISTRY 
Assistant Registrar (Science), The University, Edgbaston, birmingham 
15 (June 12) 

ASSISTANT LECTURER 
MATICS—The Secretary, 
N.W.1 (June 17). 

LECTURER (graduate in science with special qualifications in botany 
or agricultural botany) IN BotTany—The Secretary, The Weat of 
Seotland Agricultural College, 6 Blythswood Square, Glasgow, C.2 
(June 17). 

LECTURER (physicist or physical chemist, with some background 
in the biological sciences) IN RADIATION PHysics AND BIOLOGY in 
the Isotopes Laboratory —Joint Clerk to the University Court, Queen's 
College (University of St. Andrews), Dundee (June 17). 

RESEARCH ASSISTANT (chemist, preferably with two or three 
years research experience), for work on volatile inorganic compounds 
in collaboration with Dr. L. H. Long—The Secretary, The University, 
Exeter (June 17) 

LECTURER IN PHYSICAL CHEMISTRY at Makerere University College, 
East Africa—The Secretary, Inter-University Council for Higher 
Education Overseas, 29 Woburn Square, London, W.C.1 (June 22) 

ASSISTANT LECTURER or LECTURER IN THE [D)RPARTMENT OF 
MATHEMATICS—The Kegistrar, University College of South Wales 
and Monmouthshire, Cathays Park, Cardiff (June 24) 

DEMONSTRATOR Of ASSISTANT IN THE SU8-DEPARTMENT OF 
PHARMACOLOGY, University College of the West Indies—-The Secre- 
tary, Senate Committee on Colleges Overseas in Special Relation, 
University of London, Senate House, London, W.C.1 (June 28) 

HEAD (with wide experience of research on plant diseases caused 
by fungi and bacteria, and preferably a special interest in microbic 
logical problems, for example, as associated with soil or mushroon 
composts) OF THE MYCOLOGY AND BACTERIOLOGY DEPARTMENT 
rhe Secretary, Glasshouse Crops Research Institute, Worthing Road 
Rustington, Littlehampton, Sussex (June 30) 

CHAIR OF PHILOSOPHY; and SENIOR LecTURERS or LECTUREKS 
IN MATHEMATICS at the University of Auckland, New Zealand 
The Secretary, Association of Universities of the British Common 
wealth, 36 Gordon Square, London, W.C.1 (New Zealand and London, 
July 3). 

LECTURER IN GROGRAPHY IN THE DEPARTMENT OF METALLURGY 
The Secretary, Sir John Cass College, Jewry Street, London, E.( 

LECTURER IN MATHEMATICS; and a SENIOR LECTURER or LECTURE 
IN PHysics at the University of Otago, Dunedin, New Zealand 
The Secretary, Association of Universities of the British Common- 
wealth, 836 Gordon Square, London, W.C.1 (New Zealand and London 
July 15) 

LECTURER IN PREHISTORY IN THE PEPARTMENT OF ANTHROPOLOGS 
University of Auckland, New Zealand—The Secretary, Association 0! 
Universities of the British Commonwealth, 36 Gordon Square, Londo, 
W.C.1 (New Zealand and London, July 15) 

POSTGRADUATE RESEARCH ASSISTANT (with a knowledge of X-ray 
diffraction methods), for studies of liquid structare under the personal 
supervision of Prof. J. D. Bernal—The Secretary, Birkbeck College 
(University of London), Malet Street, London, W.C.1 

SENIOR RESEARCH ASSISTANT (preferably with a special interest 

) pharmacology or physiology) IN THE ANIMAL LABORATORY OF THI 
Der ARTMENT OF PSYCHOLOGY, for work on variables affecting con 
ditioned behaviour—The Secretary, Birkbeck College (University ot 
London), Malet Street, London, W.C.1. 

TECHNICIAN FOR BIOCHEMICAL WORK 
CANCER RESEARCH—The Administrative 
Hospital, Northwood, Middlesex, 
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Proceedings of the Royal Iris - Academy. Vol. 61, Section A, No, 2 
A Note on Fermi Co-ordinates. by F. A. E. Pirani. Pp, 9-14. 1s. Vol 
61, Section A, No. 3: lonization co in —~_ Air, By 
T. C. O'Connor and W. P. Sharley. Pp. 15-27. 1s. 6d. Vol. Section 
A, No. 4: On Certain Identities ¢ ennneted with the Biswicin Tensor 
hy J. L. Synge. Pp. 29-36. 1s. 6d. Vol. 61, Section A, No.5: How to 
Pass to an Exact Solution of Einstein's Vacuum Field Equations, 
Starting from a Linear Approximation. By J. L. Synge. Pp. 37-44 
1s. 6d. Vol. 61, Section A, No. 6: On the Substitution Law in Quantum 
Field Theory. By D. Judge, H. Shimodaira and Y. Takahashi. P; 
44-54. 1s. 6d. Vol. 61, Section A, No. 7: Sir Joseph Larmor and th: 
Ionosphere. By Sir Edward Appleton, F oe (Sir Joseph Larmor 
Memorial Lecture.) Pp. 55-66. 1s. 6d. Vol. Section Bb, No. 11 
The Action of Fatty Acids e Oxidative iMetaboliom By J. M 
o’Connor. Pp. 187-200, 2s. Vol. 61, Section B, No. 12: The Inter- 
actions of Potassium Iodide and Alkali Hypochlorite Solutions. Hy 
Vv. de Valera, A. Broekhoven and C. D. O’ Briain. Pp. 201-218, 28. 6¢ 
Vol. 61, Section B, No. 13: Studies on Flowering-Plant Growth and 
Organo-Genesis. IV: Effects of Gibberellic Acid on Flowering and the 
Secondary Sexual Difference in Stature in Cannabis satira, By J. 
Heslop-Harrison and Y. Heslop-Harrison. Pp. 219-231 + plate 12. 2« 
(Dublin: Hodges, Figgis and Co., Ltd., 1960 and 1961.) {73 
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be offered 


The Equitable Life 


Assurance Society 
(Founded 1762) 


19 Coleman Street, London, E.C.2 


Head Off 


me, without obligation, details of the young 


FOR THE RECLAMATION & SALVAGE of 
ELECTRONIC COMPONENTS . . USE 


A SOLVENT FOR EPOXY & POLYESTER RESINS 


| Here, at last, is the answer to the problem 
| of salvaging electronic components from 
rejected units where the sealing medium 
consists of one of the Epoxy or Polyester 
resins The ease with which defective em- 
bedded nits may be reclaimed eliminates 
the need for devoting costly man-hours to 
the recovery of expensive rejects 


De-Solv 292 is a non-inflammable and neutral 
solvent combination of low toxicity, ex- 
| tremely easy to use. The potted unit con 
| taining the components to be reclaimed is 
immersed for 8 to 12 hours in a sufficient 
quantity of D.$.292 in a suitable container 
with cover or lid which fics well. On removal 
the softened resins can be brushed or rubbed 
away 


De-Solv 292 is economical because it can be 
re-used after removal of the resin particles 
by straining through a suitable strainer or a 
piece of cheese-cloth 


AVAILABLE IN SCREW-CAPPED CONTAINERS, QUARTER 


GALLON, HALF GALLON AND ONE GALLON. PRICES 
AND FULL DETAILS ON APPLICATION 


Co. Ltd. 


| PRIORY PARK, ULVERSTON, LANCS. 
Telephone: Ulverston 3306 


Oxley Developments 


hae, 
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APPOINTMENTS VACANT 


AUSTRALIA 
UNIVERSITY OF NEW SOUTH WALES 
SENIOR LECTURER OR LECTURER 
SCIENTIFIC THOUGHT 


The University of New South Wales wishes to 
appoint a Senior Lecturer or Lecturer in Scien- 
tific Thought to the School of Ph 

essful applicant will ndertake 
cientific thought to students in the Faculty of 
Arts and may also conduct urses in the history 
and philosophy of science 1 Students in other 
aculties Applicants for the position of Lec 
rer must have a deerce with honours in philo 
sophy or a natural science, and izht to have 
substantial qualifications these ficids for 
appointmemt to the position of Senior Lecturer, 
ants must have a higher degree or equiva 
qualifications Salary Lecturer, £A.1,766 
rc £A.2,471 per annum Senior Lecturer 
£A4.2,.586 range £A.3,036 per annum Ihe com 
encing salaries of these positions are determined 
by qualifications and expcricnce Successful app 
ant we be cligibic, subject to passing a medica! 
xamination, to contribute to the State Super 
annuation Fund First-class ship fares to Sydney 
appointee and family will be paid Further 
icta about the position may be obtained trom 
th Agent-General for New South Wales in 
London 

I r copies of applications (including the 

ames of two referees) should be lodged with the 
Agent-General for New South Wales 56-457 
Strand, London, W.C.2, and a copy forwarded 
to the Appointments Section, The University of 
New South Wales, Box 1, Post Office, Kensington 
New South Wales, Australia. by airmail to arrive 
before July 14 1961 Applicants outside the 
United Kingdom and Eire need only send one 
opy of their application to the London address 
n addition to the copy sent to the University 

AUSTRALIA 
t'NIVERSITY OF NEW SOUTH WALES 
BROKEN HILL DIVISION 
SCHOOL OF CHEMISTRY 

The University of New South Wales wishes to 
appoint a Lecturer to the School of Chemistry 
at Broken Hill 

Applicants should have a deerce with honours 

equivalent qualifications Some teaching ex 

rience is desirabic As the chosen applicant 
“ ecture on physical chemistry, experience and 
arch interest in this field are required 

Salary: £A.1,766 range £A.2,.471 per annum 


Commencing salary is determined by qualifica 


ms and experience 
Payment of a climatic and disability allow 
’ will also be made 
First<lass ship fares of appointee and family 
a be paid. Successful applicant wil! be eligible 
join the State Superannuation Fund 
Four coples of applications, together with the 


sames of two referees, should be lodged with the 
\eent-General for New South Wales, 56 Strand 
ondon, W.C.2, and a copy forwarded he 
Appointments Section, The University of New 
South Wales, Box 1, Post Office, Kensington 
New South Wales, by airmail to reach there 
before July 14, 1961 


HEADQUAR- 
Post 1 

initiating 
provide 
f im 


AT 
London 


CHEMISTS REQUIRED 
Ministry of Aviation 
charge of section responsible for 
snd progressing research programmes to 
hydraulic fluids and aircraft lubricants « 
proved performance and prepare and 
pecifications for these materials. Post 2 
ate and control extramural research and develop 
ment programmes connected particularly with use 
f paints and adhesives in aircraft and guided 
cal with ms arising from use 
prepare and maintain 
fications materials Post 3 Init 
and control extramural! research and develop 
programmes conne with use of plastics 
n aircraft and guided weapons, deal with prob 
lems arising from the use < 
and maintain specifications for plast 
n these ficids A ppointmen 
Officer (minimum axe 
Officer (minimum 
first- or second~<lass honours degree, or equiva 
lent. in chemistry and some years’ postgraduate 
research experience in appropriate field. Salary 
ranges Principal Scientfi Officer, £1,781 
£2,483 ; Senior Scientific Officer, £1,402 to £1 
superannuation under F.S.S.1 Opportunity 
candidates under 31 ympete for estab 
(non-contributory pensionabic 
from Ministry f Labour Technica 
Register (K). 26 Kine Srrect. Londo 
quoting ref. F.263 1A and appropriate post. 


ters 


Take 


weap probl 


aie 


ment ed 


yf plastics and prepare 
cs 


for use 
Scien 
Scien 
26) Qualifications 


to ¢ 


COMMONWEALTH SCIE 


AUSTRALIA 


RESEARCH ORGANIZATION 


PHYSICIST OR 
PHYSICAL CHEMIST 


NTIFIC AND INDUSTRIAL 


CHEMICAL ENGINEER— 
RESEARCH 


Anglo-l aro) 
large mining and chemical 
»perations in the North of Chile, requires 
1 BSc n Chemical Engineering, age 25 
to 35, preferably married, for a position 
research yrganizat Salary 
per annum or higher depending 
»ns 


orporation, a 
company with 


au 


n ims 

$US .6.4600 
qualificat 
be expected 
operations, 
studies processes 


candidate will 
plant 


The successful 
to take charge of pi! 
perform mathematica 
and related problems associated with the 
production of sodium nitrate, potassium 
nitrate, iodine and boric acid 

Opportunities for advancement may be 
either administrative or scientific directions 

Applicants should have experience in in- 
justrial research or development and should 
have demonstrated ability in initiating re- 
search in chemical engineering and allied 
fields Applications from Junior Chemica! 
Engineers will also be considered 

The Company's operations and research 
Antofagasta, 


of 


in 


laboratory are located near 

Chile It maintains full supporting services 
ncluding a mechanical design section and 
argee machine shop facilities 


Applications with full details of qualifica- 
tions and experience, age and family status 
should be addressed to 

Mr. ¢ S. Hill, 
Nitrate Corporation of Chile Ltd, 
20 Ropemaker Street, 
London, E.C’.2 


Ihe Organization's Division of Forest Products, Melbourne, invites applications 
the position of Physicist or Physical Chemist with the Paper Physics Group of th 
Wood Chemistry Section from Honours graduates in Science ( equivalent qualifica 
tions) with some postgraduate research experience, 

This Group is studying the physical chemistry of cellulose and related poly 
Saccharides and the physics pulp and paper Investigations include hydroger 
bonding in polysaccharide systems, the spectroscopy of carbohydrates, the rhe 2 
of paper and the hydrodynamics fibre-water systems Latitude in the choice 
detailed problems will be permissible according to the interes the appointee 

SALARY Dependent on qualifications and experience within the £A 1,510 ¢ 
£A.2,265 per annum Salary for an experienced Honours graduat ’ be less 
han £4 1,620 per annum; and for an appointee with a Ph D. degree, not less than 
£4. 1,785 per annum 

Salary for a woman wil! be £A.180 per annum less than corresponding rates for men 

Advancement in C.S.1L.R.O. is by merit and dependent on achievement, re-classifica 

yn he higher grades can be expected 

By arrangement, the appointment may be for an indefinite period or for a period 
of three years 

Fares paid and in the case of short-term contract, return fares w also be paid 
Further particulars on conditions, etc., supplied on applica nt 

Mr. E. J. Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Office 
Africa House, Kingsway, London, W.C.2, 

whom applications (quoting Appointment No. 290 $72) should be Jressed ib 
July 1, 1961 

GOVERNMENT OF NORTHERN 


RHODESIA 


Male Entomologist with honours degree in 20 
logy or kindred branch of natural science, a 
preferably with postgraduate training or exper 
ence in entomological field work, required to pla 
and prosecute tsetse contro! measures involving 


preliminary routine and special surveys of fly inc 


dence, and to determine the most suitable methods 
of control Duties also include supervision 
Tsetse Control Staff (e.g.. fly pickets) and specifi 


schemes. Appointment on yntract for one tour 
of 36 months in the first instance, with gratuity 
(taxable) of £37 10s. for each completed three 
months of service on satisfactory completion 
Salary in scale £1,020 to £2,245 a year, starting 
point determined by age and experience Quar 
ters with heavy furniture available at low renta 
Free return passages for officers and wife, and up 


full fare for children. Income tax 
Local leave permissible and hom« 


to cost of one 
at local rates 


leave at the rate of five days for cach completed 
month of resident service granted on completion 
of contract Educational! facilities for childrer 
available 

Application forms from Director of Recruit 
ment, Colonial Office, London, SW 1 (quoting 
BCD6~ /3 


ROYAL HOLLOWAY COLLEGE 
(UNIVERSITY OF LONDON) 
RESEARCH ASSISTANT FOR 

PHYTOPLANKTON INVESTIGATIONS 

A Research Assistant is required for freshwater 

if possible 


phytoplankton investigations, to begin 
in July The post is open to men and women 
graduates of any university The stipend will be 


in the range £800 to £950 a year, plus £60 London 
allowance and F.S.S.U. benefits if desired The 
appointment will be in the first instance proba 
tionary for one year and, subject to satisfactory 
progress, will be continued for at least another 


two years Further particulars may be obtained 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 
VACANCIES IN POLYMER RESEARCH 
Two graduates, preferably with some research 

experience, required to work with Dr. M. Gor- 
don on the physical chemistry of polymers. One 
Ss a more senior post (possibly post-doctoral) for 


work in the ficld of the statistics and physical 
ffects of cross-linking Both researches could 
afford suitable material for submission for a 
vigher degree 

Apply in writing, giving full academic back- 
ground and the names of two referees, to 
M. Gordon. Chemistry Department, Imperial 
Colice Ww” 


from the Principal! 


Applications, which should include a statement 


of qualifications and the names of not more thar 
three persons to whom reference may be made 
should be sent to the Principal, Royal Holloway 
College, Englefield Green, Surrey, not later than 
June 24, 1961 

HOUGHTON POULTRY RESEARCH 


Station invites applications for a Physiologist with 
research experience Grading Senior Scientific 
Officer (£1,302 to £1,654 per annum) or Principal 
Scientific Officer (£1,666 to £2,418 per annum). ac 
cording to qualifications and experience. Super- 
annuation under F.S.S.U Applications, with 
names of three referees, to the Station Secretary 
Houghton, Huntinedon, before June 24, 1961 
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AUSTRALIAN NATIONAI 
NIVERSITY 
CANBERRA 
JOHN CURTIN SCHOOL OF MEDICAI 
RESEARCH 
3 HEAVY ORGANIC CHEMICALS DIVISION 
Applications are invited from organic chemists 
for a Rese h Fellowship in the Department o! t 
Medical Chemistry. The successful candidate wi 3 
work with Professor Adrien Albert or Dr. D. J sae 


"EXPLORATORY RESEARCH GROUP 
w other hetero-aromatic series The salary range 


for Research Fellows is £A.1.625 to £A.2.450 per 


is expanding its 


annum and ipp niment Ss made for three years € " 
with possible extension % ~alim oF Gee q to study new tonnage chemicals, to develop mew ways 
years Reasonable travel ses W he paid 
> > mists 
and assistance with housi vided Superan ; of making them, to establish the mecha _ by 
uation is on the F.S.S.t which they are formed and to work out the 
Further particulars should be obtained from the : 
Secretary. Association of Universities of the British kinetics of the reactions involved 
Commonwealth 36 Gordon Square London { 
W.C.1 Applications close, n Australia and 
London, on June 30, 1961 Men and women are needed for this 
APPLICATIONS ARE INVITED FOR THI f 
EXPLORATORY 


Nairobi, Kenya The appointment will be for 
period of three years, in the first instance, com 


rencing on July 1, 1961 Y aS soon after as 

possible Candidates should, if possibile, have RESEARCH TEAM 
experience in Museum administration as well as 
general scientific knowledge, especially in biologi 


cal fields. The post is principally administrative Organic chemists and physical chemists are needed 
but will not entail protracted or frequent absence 
from the Museum buildings. Salary will be in most. but we should be glad to have a physicist 


the scale of £2,000 by £60 to £2,540, the point of 


miry being decided on the basis of previous ex interested in building novel equipment, a first-class 
a 


penence and qualifications. An overseas appointee them: roce ay 

self and wife on taking up the appointment and : niques, and chemical engineers anxious to work with 
5 return passages at the end of three years.—-Write . 

in the first instance to: The Secretary, Coryndon chemists 


Museum. P.O. Box 658, Nairobi, Kenya. East 
Africa, when further details will be supplied if 


required { For further information please write to 
HOUGHTON POULTRY RESEARCH Exploratory Research Group Manager, 

Station invites applications for two Research 

Assistants Both posts superannuable on the Imperial Chemical Industries Limited, 

Assistant Experimental Officer grade (£625 to £983 : : 

per annum): commencing salary according to Heavy Organic Chemicals Division, 

qualifications, experience and age Post (1) Assist- J 

sat Station. Raserieace Billingham-on-Tees, Co. Durham, 

gical techniques essential. Post (2) Research = 

Assistant in Leucosis Experimental Unit including ot quoting reference MB/ER/S5. 

responsibilitv for supervision of junior technical ae : 

staff Experience in tissue culture techniques - 


desirable Applications, with names of three 


referees, to the Station Secretary. Houghton | : > 
before June 24, 1961 


Huntingdon 


The post is newly created and the successful applicant will be 


responsible for the contro! of all biochemical investigations within the 
department 

He will be particularily concerned with studies of the actions of 
new synthetic drugs on metabolic processes with a view to elucidating 
their mechanisms of action and developing new screening methods tor 


pharmacological activity 


Participation in meetings of scientific societies and publication of 
results are encouraged. 


wish to appoint 

pp Previous research experience is essential and the preferred ag 
range is 25-35 years 


BIOCHEMIST 


in their 


PHARMACOLOGY 
DEPARTMENT 


An attractive starting salary with annual merit reviews is offered 
and congenial! working conditions in new and we quipped rbora 
tories will be provided 


Other Company benefits include a non-<ontributory Pension and 
Life Assurance Scheme, Staff Caleteria and an active Sports and 
Social Club 


Under certain circumstances a married man may be eligible 
remed unfurnished accommodation and tu payment of remova 
expenses will be made 


Letters of application, giving fullest possible details considered 
relevant, should be addressed to 


The Staff Manager, 


SMITH KLINE & FRENCH LABORATORIES LTD., 
Mundells, Welwyn Garden City, Herts. 
Please quote Reference No. L.1473 
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AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH 
ORGANIZATION 


POST-DOCTORAL FELLOWSHIPS 
IN PROTEIN CHEMISTRY 


¢ (Organiza s Div t Protein Chemistry, Melbourne, Victoria, invites 

" s from graduates Chemistry r Physics for Post-D ral Fe wships 

sica her « ques Ww would find app his field 

Ihe Fe WS Sele iw f 2 i workers ga anious 

wpects of pr n stri re and cl uy I r rescarch progr which has 

<en deve xed b his group er ¢ pa welve years provides an exce ota) nity 


sclecuion 
wships are period ree years 

SALARY nmensurate with qualifications and expericnce flered 
per a inv Pp to a maxin f £A per Salary for women 
” be £A. 180 per a ess tha rrespond rate for men 
Return fares paid her particu nd Ss, ek t t 
Mr. E. J. Drake. Chief Scientific Liaison Officer, Australian Scientific Liaison Office, 
Africa House, Kingsway. London, W.C.2, 


whom applications (quoting Appointment N 462 ? hould be addressed by 


fucust 19 


| 

| 

POSTGRADUATE TRAINING 
for STEEL MILL ENGINEERING 


levelopm 

Depending upon age and qualific 

£800 to £850) pe nnu during ra ifterwards, 
tanti ppointments within the spo ing organi 

4 be offered I re 1s unsatished ar pidly growing 


mand for men with good theoretical and practicai grounding 


CHIFF DEVELOPMENT ENGINEER (R.AD.D.). 
The United Stee! Companies Ltd., Moorgate. Rotherham 


UNIVERSITY OF ABERDEEN UNIVERSITY OF SHEFFIELD 


DEPARTMENT OF STATISTICS DEPARTMENT OF GEOLOGY 
fort ‘ wing post Apr t ted th ppointment 
R f tat researcl faG t t wit rest in Spectr 
( at D wit part 1961 Pre 

to Casua Der tr nist f Sedi- 
sble by the Depart fu » for S r k Tt work will be 
Sa sca t 0 Staust ] borator and 
) w Res th ’ t Salar 
, 1 Biomet M Tu t t 10M jing to qua 

the As and ex Und tair 

ficat ex 
pes) sh jgcd not jing h 
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UNIVERSITY OF BRITISH 
COLUMBIA 
BIOPHYSICIST 
METEOROLOGIST 
The Physics Department invites quire 
vacancies at the Assistant Professor rank a) 
Biophysics and (b) Meteorology In each case the 
Position involves both teaching and research and 
the potential in these arcas will be given 
greater weight than experience The appointee w 
be given an opportunity to initiate his own pr 
gramme yurse work and research. The min- 
nt Professor is $7,004 
d for the Session " 


ed should address their inquiries 
Physics Department, University 
nbia, Va iver 8, BC 


UNIVERSITY OF BRITISH 
COLUMBIA 
LOW TEMPERATURE PHYSICIST 


‘ 


The University invites app is for a Vacancy 
n the w Temperature Laboratory The ap 
Pointme “ be made at the rank and saia 
appropriate to the training ar xperience of tt 
app s res ar $7.000 f 
Assista r. $9.000 for Ass ite Profess 
and 2 tt rank of Professor Tr 
laboratory is we The quirery 
are for a promis young man to tak harg¢ 
direct a large par f work 
For fuller r “ t G. M. § 
Head, Departme f Pt rsit ‘RB 
UNIVERSITY OF MANCHESTER 
Apr at S re nvit fron graduat n 
| Physics, Chemistry, Metallurgy, Biology or E 
cringe for tt post of A t Lecturer in Dent 
ria I per ar i w he 
| erned with t f 
materials Apr ns w sidere fr 
| sons intend > era Ther 
wide scope f and amr 
facilities ar S y a scal SiH 
to £950 p th p of FSS 
and Childr s A wa S 
App at $s t tr later than Jur 
3, 1961, tot Reg ir, ty, Mar 
hester 13 th par 
f f ar uined 


MEDICAL RESEARCH COUNCII 
NEUROPHARMACOLOGY RESEARCH 
DEPARTMENT OF EXPERIMENTAI 
PSYCHIATRY THE MEDICAL SCHOO‘ 

BIRMINGHAM 
Applications f 


g work on 
re he drug 
ph ygical and beh ral techniques. Opp 
nities f working f r degre n th 
{ ers { Birmingham w ava € 
s “ ib 
Dr. P Brad 
Neu wv R l'r 
Departn f Ex P 
Tt M al Sct 
R rrr } 
ain 
McMASTER UNIVERSITY 
HAMILTON, ONTARIO 
ar ted torr t Phy 
nd in Inorva Analyt rst 
r, 1961 Septemt 2 Tr 
ad at a k nd salar 
t Preference w 
i » applicant 
in the ficld radia- 
The Department 
research including a 
one-megawatt reactor 


Inquiries should be directed to D. B. MacLean 
Chairman. Department of Chemistry 


HOUGHTON POULTRY RESEARCH 
Station invites app ations for a Research Worker 


1 its Le s Ex I Veterinary 
qualification rat i post juate experience 
n virology. cyto-pa gv allie elds essentia 
Grading Sc Sc fic Officer (¢1.902 to £1.6%4 
per annum) 7 salary a rding 1 
qualifications and xr nce Superannuation 
under F.S.S. Applications, with names of three 
referees. to the Station Secretary Hought 

H hefore June 24, 19 
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Those inter = 
| j}to: G. M. Shr 
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ea 
| 
Ihe B I d Steel R ch Association and The i 
ted St Comy ire ng urs graduate 
nwit physic lining in Mil 
R Dev ng Sef nber 1961] 
\ wo-s ol ( | envisaged, cor | - 
roduct irs e steel industry 
practh ra he mi son ot he | 
i} th it | 
gest stec! work country wit he | cips 
plant builders, a postgraduat university course rolling 
eory and allied subjects doa special project assignment | hee 
n this field of i y d experience dicat that ev are z 
ikely to advance rapidly in an industry which offers wide he 
scope. personal sat chon and bstantial emolument 
Gradua und f tho xpecting a onou 
degree in 1961 are invited to write in the first imstance to the Seis 
| 
| 
\ 
H 
: 
IPP 
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UNIVERSITY OF HONG KONG 
SENIOR LECTURESHIP IN CLINICAI 
PATHOLOGY 
Apr ations arc invited for the above-me 
tioned post Applicants should be experienced bond 
in clinical biochemistry as well as in administra ee 
tion, and b apable of directing th linical = 
pathology service of a gencral hospital of approxi ee ae 
mately six hundred beds The present ilary . 9 
scales, which are under review, are (including the tas 
illowance payable to expatriate staff) £2,250 
by £75 two £2,550 (man) or £1,750 by £60 to £1,990 
woman), The equivalent of income tax in the CYANAMID OF GREAT BRITAIN LIMITED 
Colony s comparatively low First-class sea 
assages are provided for expatriate staff and thei Gosport, Hants 
amilies of nd A m 
lat rer is provided tor invite applicauons for the following appointments 
ose rece n allowance (a) 
Furthe niormatior t the 
thod Id be btained tron 
Secret rsities t the 
British ¢ Gord Squa Lon 
in Hong Kong for our Development Group 
d Lond Jul 1961 
| Candidates should be qualified Pharmacists (preferably B.Pharm. o 
UNIVERSITY OF AUCKLAND Ph.D.) who have a special interest in organic chemistry, together wit! 
——e ba —~. AL AND experience of formulation work The successful applicant will lead a 
. ESHIPS OR LECTURE small section investigating a variety of problems associated with Pharma 
SHIPS IN| MATHEMATICS j ! 
ions ceutical, Veterinary, Agricultural, and General Chemical formulations, This 
ned appointments Gwo of Oo nee work will necessitate close haison with Production Pharmacists and 
‘ ed primarily f cs R in Development Chemists and Microbiologists. Commencing salary in lin 
School of Engine 2 (situat Ard ‘ with age, experience and qualifications 
x “i ron Auck 
st ite whert 
Sr ‘ t vart me he | 
es. Candidates should be Graduates or H.N.C. or A.M.L.L.T. 5 d, with 
wo £1.70 Comm g salaries within | minimum three vears Xperience The duties include Mi nological 
‘ will be det red a issavs of multi-vitamin preparation sterility testing of Ph utical 
at J experi ‘ nee t Vetermary and Agricultural products; the successful applicant r»b 
expected to participa in the tion of new Sting techmqu 
t 4 Commencing salary in line with a ict ind qualificati 
s t Ass Un t t the | Good employee benefits include active contributory Pension | 
monw tt 1 ’ Insu nee Sch 
W Apr New 7 i 
1961 Suitably detailed applications, indicating present a rould 
| forwarded to 
MESSRS. CLARKE, CHAPMAN & Personnel Officer, 
CO. LTD CYANAMID OF GREAT BRITAIN LIMITED, 
. 
VICTORIA WORKS. GATESHEAD, § Fareham Road, Gosport, Hants. 
applicants for the following posit | 
Program I 1 
‘ t d a good t gree in math 
work ) n VICTORIA UNIVERSITY OF NEW ZEALAND 
th the ha Dr WELLINGTON MARINE DEPARTMENT 
th gt r t ) pr atior nvited th 
will t ‘ [WO LECTURERS IN CHEMISTRY y 
k S un t f 
sea Ex | Applications are invited the above-mer VACANCY NO. 1508: FISHERY BIOLOGIST 
ns and prog wien aun ents. For one of the two pos WELLINGTON, MARINE DEPARIMENT 
pret may be giv to applicant An H irs Gradua n 7 ey is required 
Pp who an t teaching first-year | to undertake Search at the Fisheries Laboratory 
tect fi ' a tst pe i be Pp £1,400 year, a gt 
x : ul salary w jetermined a gto] tions and experience Subsequent prom 
t gt i gh ltuma advance to £2,150 
es). Pirbrigt Surrey (1) For Biophys D “ ints niale 
nent Ww n es application of physica t a bat be | physica fit, and prepar t pend wider 
t ultracentr ation, etc.) to the study of tro f tact a Ge 
t I-mout 1 and other anima! virus thod of af : tion th 
seases. Applicants over 22 should have H.N.C Secr Associat 
r< valent 2) For work « ted with pr B h ¢ A 36 Gor > are. I Passage st rf ) of up to £172 each f 
attenuated strains of foot-and-mouth Ar New Zealand |¢ ppoint and his w ind pro rata 
irolos 1 Lond 30, 1961 ley t children, will be ¢ 
al techniques at n uding tissue tal Exp Up wo £35 for 
sent Applicant 2 st i have SCIENTIFIC POSTS WITH THE per 100 married ma 
F neefer un r th yst f takine person 
pret LONDON COUNTY COUNCII lects to New Zealand 
ale £¢ Science wereraduat 2 their final year. wh Application for ind fur Jetails are ava 
raduate n hor s d ee at from th High Comn for Nex 
H $ ay ble fi ! applicant Super xpect aduate an honot - cr 
h t Sect og mis it for appoint and, 415 Strand, | W.C.2. with wh 
s § tf Officer th yur s S uf applications will n ve 22. 1961 
INSTITUT! F CANCER RESEARCH: | Br Sur able B13/13/1 when inquiring 
H Technical Assistant 1 y work rescas 
Phys Yepartn for development of fi t £750 to £1,250 with good pr INSTITUTE OF CANCER RESEARCH 
mene sin reatment the | pects of promot wot det up y | Roy Cancer Hospita Chief Technician re- 
linear a eer rs f at >to Se Scic quired for anir 
“GA A tific Off maxim £1,500) a » higher p Sta 
similar slifica reau Init weeks paid holiday addit t Techn gica 
os n MRC scales in fra £370 » £860 | D h favs. rising t five weeks after five jualifica n 
| a salifica s and experier irs ser Four free Saturdays in c Paid expe we 
App ations with nar wo referees, at k leave £270 per a 
P f whom shou ' far with candi Forms and particulars of the work in the Scien- | housing Ap 
wte’s cent work the 33 Sumn tific Branch obtainable from the Medica! Officer | the Secretary 
Place, SW quoting ref Health N 1393 5), County Hall, S.E.1 ref. 301/B ‘63 
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TEA RESEARCH INSTITUTE OF NATIONAL INSTITUTE FOR NEW ZEALAND METEORO- 
CEYLON RESEARCH IN DAIRYING LOGICAL SERVICE 


CHEMISTRY OF TEA (UNIVERSITY OF READING) AIR DEPARTMENT 
ancies for The Physiology Department requires an honours VACANCIES FOR UNIVERSITY 
Head { Division (2) at £2,000 by £50 graduate in chemistry or biochemistry to study GRADUATES 
£2,750, tax free the isolation and properties t various enzymes The New Zealand Meteor gical Service has 
I w arch | yws (2) in U_K. at £1,200 | from the mammary gland and milk. The appoint- | immediate vacancies for suitable university gradu 
(post-doctorate) ment will be for three years, and candidates | ates wishing to follow professiona! meteorology as 
Applications are invited from suitably qualified xpecting to graduate this summer will also b a career in New Zealand 
ns (hochemists plant phys with nsidered Salary in Scientifi Officer grade Qualifications For preference applicants 
trong int ts im vemuistry reanik hem ) £717 to £1,222) or Senior Scientific Officer grade should possess a B.Sc. Special degree in Mathe 
r two posts of Head of Div nm in ta) mt | (t1.302 to £1,684), according to age and exper matics and/or Physics, but consideration would 
Hiochemistry and (b) Development of Man n FSS 1 be given to those with B.Sc. General Students 
' f tea, tenable in Ceylon also for two Tea Further information and forms of application | expecting to complete their degree this year are 
Research | wships tenable at suitable research ray be obtained from the Secretary, N.I.R.D eligible to apply 
ratories in the United Kingdom Shinficid, near Reading, quoting ref. 61/16 Training For those without previous experi 
timate bcctive of the work is the ence professional meteorological training will be 
— ment of high-grade Cevion teas, based or given in Wellington, New Zealand 
’ used fu ntal knowledge f the growth Duties Appointees, after training. will be 
green leaf f the pr s of manufacture ENGINEERS engaged on professional meteorological work as 
! the desirable propert in tea considered most appropriate to their individua 
The well pped lat n j estat FOR RESEARCH aptitudes In general, they will do weather 
" at an altitude f 4.500 ft. above sea level it analysis and forecasting, but o wtunities are 
he tea industry in Ceylon is very progressive and or addition, there are interesting openings for suis 
inances th Institute 2 rously pr 1 of GOVI RNMI NT SERVICE able specialized officers in re sunnah chmatology 
tants will not he mited by finance or spa agricultural meteorology, instruments, hydrology 
nm addit a aboratory ‘ w being built I wing a exampics Vacancies a et 
ommon language is Englis! SCIENTIFIC OFFICER (£738 to £1,222) Salary: Minimum starting salaries for appoin 
For nationals of Ce India. and Pakistar c SENIOR SCIENTIFIC OFFICER tees with no previous experience are 
lary scal s Rs.°40 by Rs 40: Rs.5O 1 £1,342 £1,654) level now available BSc. General £745 per annum 
per month, plus st f ving allow | BSc. Sy ‘a 
f Rs.181/60 for a married officer PUST OFFICE RESEARCH STATION | B.Sc. Specia £850 
Initial increments may be given: specta alary Dollis H I re h IR EC | nd-class honours 
arranyements w i rtainly be made for a AERIAL SYSTEMS su for Specia £900 
ficer with outstanding qualifications as Head of g distam ymmunica (scent irst-class Honours 
ivision. From severa tries secondment ca Hi qualifications as applicable 
arranecd A free house with is furnitur | nm determination ictua Starting salary 
provided. Over paid wwe for expatriat NATIONAI PHYSIC AI LABORA | < redit may be given for any postgraduate scien 
fter two year rn t ’ f lays per TORY. Teddington. Middlesex -mechanical tific work or study Officers of average ability 
of ser with fr also for a w « t cad a sma ¢am n HOVE may rise to £1,700 p annum und those with 
od three children. Provident Fund contributions CRAFT research Practical research exceptional ability to a maximum of £2,300 
Pp ent from cach side) ay t sed partly perience and knowledge of acrodynamics Salary payments start on taking up duty in New 
wholly nt ¢ existing supera tation hydrodynamics required (senior scient 
anacments im the Mficer's hom niry or Tice Locations Initial location for training will be 
ike new ones The duration of tract is su Wellington, New Zealand Thereafter, officers 
t to negotiat ind may be extens ADMIRALTY UNDERWATER may serve at one f the forecasting branch 
Th Tea Research fF wships are intended WEAPONS ESTABLISHMENT Portland ffices cither in New Zeal ind w Pi 
tially to last two vears During that time each Dorset. -spe st in THE — NAMICS Passages Steamer fares of up to £172 each 
w will be expected to pay a visit to the wih experience preferably east five for the appointee and his wife, and pro rata 
stitute Cey for which funds are pro- vears) n INTERNAI < OMBI STION for dependent children will be paid 
ted The exact bicct f research and th ENGINE research ROCKET PROPU! Incidental Expense Up to £35 for a single 
sit ther yboratory 1 which it s SION Experience in instrumenta nm essen person and £100 for a married man can be 
rried t are for j ia! arrangement al (sen scientific officer) claimed to cover the cost of taking personal 
Inquiries should be essed cither to D effects to New Zealand 
L. Guan. C.B_E., Director, Tea Research Inst ROYAL ADAR ESTABLISHMENT Application forms and further details are avail 
t Talawakele, Ceylon r to Dr. F. R. Tubbs Ma ver Ww ad electrical engines ible from the High Commissioner for New Zea 
Director, East Malling R arch Station r h n AIR IRAFFIC DATA ind. 415 Strand. London. W.C.2. with whom 
ne. Kent. FEneland Definitive applica H (ANDI ING TECHNIOUES involving data applications will close on June 22, 1961 
should be made fuplicate and one sent . digital electron yMputation Please quote reference B13/3/1 when inquiring 
Gur and one to Dr. Tub Dr. Gunn ind “da 4 transmission (scientific officer 
in England in July, 1961. and potentia semior scientifi fficer 
indidates from Europe or the Americas should |CENTO INSTITUTE OF NUCLEAR 
gister their interest before the end f June There vaca es for 
indidates from Australasia would be considered RESEARCH and DEVELOPMENT EN SCIENCE 
f interview in Ceylon GINEERS and most scientific disciplines TEHRAN, IRAN 
4 posts urry a pension Good prom will hav a vacancy for a Physicst with good 
NOR I HE RN RE GION Al ” spects Ful! particulars from € vil background in nuclear physics from September 
. Serv Commission (Scientific Branch), 1 1961 The appointee will be th nly physicist 
HOSPITAL BOARD (SCOTLAND) North Audley Street, London, W.1 na group of United Kingdom scientists engaged 
Apr ations are invited from Scier Graduates n fostering th application of radiomsotopes in 
a post of Non-Medigal Assistant Biochemist Scientific Institutions and Universities in Iran 


rional Laboratory Service at Pakistan and Turkey Dutaes involve postgraduate 


Infirmary, Inverness. The | CITY OF PORTSMOUTH COLLEGE | teaching. direction of short-term research pr 


the Board 
R 


yal 

OF TECHNOLOGY fects and advisory work. He must have a 
¢ probat ary period £650 by £25 (2) to oo . oO \ ICS ND Practical outlo an a particular interest in 
£30 (4) to £820 by £35 (3) to £925. and after DEPARTMENT ~ AAT . radioisotope applications Salary, according 1 

tionary period £925 by £35 (2) to £99 ig ind xperrence, would be in the range ! 
£40 (2) to £1115 bw £4 to £1,150 RESEARCH ASSISTANT £1.440 to £2.590 It would be augmented by 


Applications are invited for the post of Re 


. a tax-tr foreign allowan of about £700 tor 
search Assistant The person appointed will be 


Further particulars and application forms are 


hainable from the ndersigned, with whom single men and between £1,120 and £1,335 tor 
a n work on th 
splications should be lodged by J 1961 xpected to take research married men Additional tax-free allowances 
M. FRASER. M.D underieke a certain amount of teaching. | be payable in respect of children 


The appointment is for three years. and is in 


cal Officer 
tended to enable a candidate to prepare for a 


forms, which may be obtained from Eastern 
Department, Room 103, Foreign Office, London 


Administrati 


Reay House 


17 Old Edinburgh Road. Inverness — degree Salary is in the range £650 to SWI Applications shoeld be received not 
. , " . Further particulars and a form of application latcr than June 20. 1961 
SIR JOHN CASS COLLEGI which should be returned by June 17, may hx acon 
JEWRY STREET. LONDON. F< btained from the Registrar, College of Tech VIROLOGIST 
LECTURER IN GEOGRAPHY nology. Park Road, Portsmouth The Scottish Plant Breeding Station requires an 
The Governors invite applications from gradu Experimental Officer (malic) to co-operate in re 
ste georgraphers for this newly-cstablished post in BIRKBEC K C Ol I EGE search aimed at developing virus resistance in th 
h Department of Metalluray The successful (UNIVERSITY OF LONDON) potato The work ‘Ives investigations into the 
andidate will be expected to teach some ot the Applications are invited for the post of Semor inheritance of resistance to virus diseases and the 
ubjects forming both Part I and Part Il for the | Research Assistant in the animal laboratory of | evaluation of progenies by ereenhouse tests and 
8.Sc. (General) Internal degree, and to undertake | the Department of Psychology for work on vart- | field trials. Qualifications: degree in botany or 
urther research It will be an edded advantage ibies affecting conditioned behaviour A special | agriculture, with experience of plant virus tech- 
f the candidate has a research qualification and | interest in pharmacology or physiology would be | niques. Salary scale £1,087 to £1,336, with con- 
in interest in biogeography. or geomorphology. or | an advantage Salary, depending on qualitica tributory superannuation scheme 
neteorology The salary will be on the scale tions, within the range of £850 to £1,100 per Applications, giving details of age. qualifica- 
£1,408 by £35 to £1,601 annum tions, experience and names of two referees, to 
Details and form of application, which should Further particulars should be obtained trom | the Secretary, Scottish Plant Breeding Station 


‘e returned as soon as possible. may be obtained | the Secretary, Birkbeck College, Malet Street Pentiandficld, Ruoslin, Midlothian, by June 17 
wn the Secretary wc 1961 
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CITY OF LIVERPOOL EDUCATION 
COMMITTEE 
COLLEGE OF TECHNOLOGY 
DEPARTMENT OF PHYSICS AND 
MATHEMATICS 
are invited for the 


Applications appointment 


of Research Assistant (temporary), available f 
a period of two years in the first instance. Duties 
to commence October 1, 1961. or aS soon as 
possible thereafter Salary: £645 to £815 per 
annum (Grade A.P.T.1) The person appointed 
w be required to participate in a research pro- 
gramme dealing with electron impact and corro- 
sion An interest in high vacuum techniques 
and/or electronics will be a recommendation 
Applicants should have a degree q fication in 
physics Work for a higher degree will be 
encouraged 
Application form (returnable by June 1961) 
from the Director of Education, Sir Thomas 
Street, Liverpool, 1 
THOMAS ALKER, 
Town Clerk and Clerk to the 
Local Education Authority (1.6818) 
MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 
RESEARCH ASSISTANTSHIP IN 
MATHEMATICS 
Applications are invited from honours graduates 
in phy for a Research Assistantship in the 
Department of Mathematics The candidate 
pp ted would be expected to writin and 
develop a f jamental investigation of the rheo- 
logical properties of concentrated polymer solu 
hons Recently developed apparatus is available 
the measurement of flow birefringence and 
rmal and shear stress mponents in shear 
The work calls for initiative in the design 
construction of new apparatus, and for the 
Z ty to perform scries of observations of sus- 
tained accuracy The appointment will, in the 
first instance. be for a period of two years at a 
salary 7§ for the first year, rising to £700 
in the F.S.S.1 and family allowances 
Applications should be addressed to the Regis- 
trar, The Manchester College of Science and 
Technology, Manchester 1, by Saturday, June 3 
1961 


HOSPITAL 
COLLEGE 
(UNIVERSITY OF LONDON) 
CANCER RESEARCH DEPARTMENT 


LONDON MEDICAL 


App! ms ar invited for the post of Ex 
perimental Path gist in the Cancer Research 
Department, which is supported by the British 
Empire Cancer Campaign Candidates should 
have had ynsiderable relevant postgraduate ex 
perience, and should preferably be in possession 
of a higher degree The successful candidate 
will be required to take an active part in bas 
research on actiology and experimental transmis 
sion of leukaemia Initial salary not less than 
£2.000 per annum, together with superannuation 
and family allowances at the rate of £50 per 
annum per child 

Applications, together with the names of two 
referees, to be forwarded in triplicate to the 
Secretary, The London Hospital Medical College 
Turner Street, London, E.1, within fourteen days 

A.R.C. ANIMAL BREEDING 

RESEARCH ORGANIZATION 

Veterinary Surecon wanted ussist im clinical 
and experimental investigations of problems of 
reproduction in farm animals previ 
experience not expected Applications 
particularly from recent or intending graduates 
The appoiniment will be for three years, and 
payment will be in the Scientific Officer salary 
scale (£738 to £1,222). a rding qualifications 
and experience Superannuation F.S.S.1 

Applications should reach the Secretary, 6 
South Oswald Road. Edinburgh. 9, not later than 
July 31 1961 Further information available 
ym request 

AGRICULTURAL RESEARCH COUNCIL 
require Isotope echnician at their Institute of 
Animal Physiology. Babraham, Cambridge Ap- 
plicants should be exper nced in isotope tech 
niques and ind servicing of isotope 
ounting e to ude helping 
in the setting up ining of an isotope 
laboratory and the development of new counting 
methods Qualifications: H.N.C., F.I.M_L.T. or 
equivalent Appointment in Experimental Officer 
grad salary £1,057 to £1,336 Contributory 
superannuation scheme Applications with 
names of two referees, to the Secretary of the 
Institute within three weeks 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


Applications are invited for the posts of: Lec- 
turer in Mathematics, Assistant Grade B in Mathe- 
matics Candidates should possess the qualifica- 
tions and experience to teach Mathematics for 
Dipioma Technology courses and for degree 
courses in Engineering and General Science 
Adequate facilities will be given to undertake re 
search, and suitable technical equipment and assist 


in 


ance are available Salary scale: Lecturer, £1,370 
to £1,550 per annum; Assistant Grade B, £700 
to £1,150 (plus training and graduate allowances) 
Previous industrial and research experience at a 
suitable level will be taken into account in fixing 
the commencing salary 
Further particulars and forms of applicat 
may be obtained from the Registrar (Department 
F), Bradford Institute of Technology, Bradford, 7 
HENRY PATTEN, 
Clerk to the Governors 
CHIEF PHARMACOLOGIST 
Fisons Limited are secking an outstanding 
man with a wide background of academi 
training and research experience in Pharma- 
cology and/or Physiology for appoint 
is Chie Pharmacologist of one 
main operating companies in the 
ceutical field 
This is an important appointment and if 
a suitable applicant is forthcoming it is 


intended to offer him the dual appointment 
in this company of Deputy Director of Re- 
search, 

jalities looked for are 
asm and a genuine in- 
very ar development of 
and 


for man 
n very 
n an 
Pharmacolo- 
for advisir 
the Pharma- 
acilities 


achieve and maintain a 


vigh scientific standard including the pubii- 
cation of riginal work, will receive ful 
en iragement ind support As Chief 
Pharmacologist, the person appointed will 
be prima responsible for the whole of 
the pharma gical work carried t by 

Research Department. If he is in addi- 


yn appointed Deputy Director of Research 
he w 
execu a 
Organic Chemists, Biochemists, and Micr 
b gists, as well as Pharmacologists 

An outstanding salary w be paid an 
outstanding man Contributory pension 
schemes for retirement pension and for 
Pensions widows and children in the 
event of emplovees dying before retirement, 
are im operation 

All applica ws OF tters of enquiry wil! 
be deal! n confidence, and 
should be to the Managing Director 
(Ref. C.P.), Fisons Limited, Fison House, 
98 Wigmore Street, London, W.1 


QUEEN MARY COLLEGE 


(UNIVERSITY OF LONDON) 


Applications are invited for a Research Fellow- 
ship in Nuclear Physics Group of the Depart 
ment Physics T Prepare and participate 
n experiments on the 7 GeV. proton synchrotron 
at the Rutherford High Energy Laboratory of 
the National Institute for Research in Nuclea 
Science Period of appointment from October 1 
1961, for two years, with possibility f renew 
for a further year Salary £900 by £50. with 
FS S.U 

Application forms, obtainable from the Reg 
trar, Queen Mary College, Mile End Road, E.1 
to be returned by June 9 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


Applications are invited for a Postdoctoral 
Fellowship, tenable for two years, for work in 
the field of Photochemica! Reactions in the Alkali 
Halides. Stipend: £900 per annum, plus F.S.S.U 

Applications, giving details of qualifications 
and names of two referees, should be sent as soon 
as possiMe to Dr. P. W. M. Jacobs. Chemistry 


Department, Imperia! College, London, S.W. 
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MACAULAY INSTITUTE FOR 
SOIL RESEARCH 


Applications are invited from graduates with 
first- or second-class honours in Mathematics with 
Statistics, or a Diploma in Statistics, for a vacancy 
in the Statistics Section The duties are mainly 
concerned with the design and analysis of field 
experiments The appointment will be made in 
the Scientific Officer Grade, starting salary within 
the range £738 to £1,222 per annum, according to 
age, qualificatior and exper Superannua- 
tion Scheme 

Forms of application may be 
Secretary, the Macaulay Institute 
search, Craigiebucklier, Aberdeen, 
should be returned before June 


UNIVERSITY OF BRISTOI 
DEPARTMENT OF ORGANIC CHEMISTRY 


Ss 


obtained from the 

for Soil Re 
to whom they 
10. 196) 


Applications are invited for the post of Lecturer 
(Grade II) within the salary scale £1,050 by £50 
| to £1,400 by +75 to £1,475 (bar): £1,550 by £75 to 
£1,850 per annun The initial salary will be at a 
point e below the bar The post in- 
volves ities at undergraduate and post- 
graduate levels, and the Lecturer appointed will 


be expected to engage in research for which full 


facilities are provided. Superannuation under the 
F.S.S.U. Scheme and Family Allowances 
Further particulars may be obtained from the 
Registrar, the University, Bristol 8, to whom ap- 
plications, giving the names of two or three 
referees, should be sent by June § 
UNIVERSITY OF OTAGO 
NEW ZEALAND 
LECTURER IN MATHEMATICS 
Applications are invited for this position 
Salary ranee £1,250 to £1,700 per annum 
Further particulars and information as to the 
method of application are available trom the 
Secretary Association of Universitics of the 
British Commonwealth, 36 Gordon Square, Lon 
don, W.C.1, or from the Registrar, the University 
f Otago, Dunedin, New Zealand Applications 
lose, in New Zealand and London, on July 15, 
1961 
UNIVERSITY OF OTAGO 
NEW ZEALAND 
SENIOR LECTURER OR LECTURER IN 
PHYSICS 
Applications are invited for this position it 
s hoped to make the appointment at the Lec- 
turer level (salary £1,250 by £75 to £1,700 per 


annum) but an appointment would be possible at 


the Senior Lecturer level (salary £1,750 to £2,000 
per nonum) if a suitably qualified applicant was 
available 

Further garticulars a available from the Secre 
tary Association of Universities of the British 
Commonwealth 3% Gordon Square, London 
from the Registrar, University of 
(tago, Dunedin, New Zcaland Applications 
close, in New Zealand and London, on July 15 
1961 


UNIVERSITY COLLEGE 
IBADAN, NIGERIA 
Applicat ons are invited for Lectureship in Plant 


Breeding in Department of Agriculture Know- 
ledge of selection and breeding of Nigerian grasses 
essential Appointment to commence as soon 
i possible Salary scale £1,200 by £75 to 
£1.650 (bar): £1.725 by £75 to £2,175 per annum 
Passages paid for appointce, wife and up to five 
hildren under 11 years, on appointment. annual 
versea cave and termination FS S.1 
Children’s, car and outfit allowances. Part-furn- 
shed a mmodation at rent not exceeding 7.7 
per cent f salary 

Detailed applications (six copies), naming three 
referees, vy June 25, 1961. to Secretary, Inter- 
University Council for Higher Education Over- 
seas, 29 Woburn Square, London, W.C.1, from 
whom further particulars may be obtained 

UNIVERSITY OF GLASGOW 
LECTURESHIP OR ASSISTANTSHIP IN 
GEOLOGY 

Applications are invited for a Lectureship or 
an. ©Assistantship in Geology Salary scale: 
£1,050 to £1,850 per annum for Lecturers, and 
£800 to £950 per annum for Assistants Initial 


ng to 
family 


and qualifications 


< 
¢ 


experience 
allowance benefits 

(eight copies for the Lectureship, 
copies for the Assistantship) should be 
lodged, not later than June 10, 1961, with the 
undersigned, from whom further particulars may 
be ained 


ns 


abe 
ROBT. T. HUTCHESON, 
Secretary of University Court 


| 
‘ 
| 
Plans for a new Resear 
attractive country surroun 
advanced stage but the Ct 
gist will have full opport 
in n the layout and equipmer sad 
cology Section and anim 
| + 
2 | 
| 
| 
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UNIVERSITY OF ST. ANDREWS UNIVERSITY OF BIRMINGHAM 
LECTURER IN RADIATION PHYSICS AND eee Sa Al GALLENKAMP 


BIOLOGY 


A cations are invited for the ab ) n Applications are invited for the post of Lec nent toes ‘ oe 
the a Lebesnenre, Queen's Collen turer in Physical Metallurgy (£1.050 by £50 to YOUNG MEN with imagination required 
£1.400 by £75 to £1,550: £1.550 by £75 to in expanding organisation for development 


of Scientific Equipment. Graduate or simi- 


Dundee The work will be concerned with the 
lar qualification in Science or Instrument 


provision of courses in Radiation Physics and £1.850) or Assistant Lecturer (£850 by £50 t& 


£950) Initial stipend according to qualifications 


a with implementin oO < 
e pr ‘ and experience The successful candidate will Technology preferred 

} ionizing radiations throughout the University take responsibility for lecture courses +n general Starting salary according to age, qualifi- 
The Isotopes Laboratory is concerned mainly with | Physical metallurgy. and research under the cations and experience. Pension Scheme 
pure research in the Medical and Physical Sciences | general direction of the Head < 1 gg ogg Five-day week 
anc th s essf andidat i pod Some research experience is desirabic ut mot 
teh | essential Appointment, which is tenable from Apply Techn cal Director 
to £1,400 (efficiency bar) by £75 two £1,85¢ October 1, 1961, carries F.S.S.U., and family A, GALLENKAMP & CO. LTD, 
PSSA Family allowance. Grant toward allowance benefits Sun Street, London, E.C.2 
furniture removal expenses Applications (three copies) naming = thre 


Applications are invited from Physicists or referees, should be sent by July 1 1961 to the 
Physical Chemists with some background in th Assistant Registrar (Science), the University me _ 
fgbaston, Birmingham. 1S. from whom further WEST OF SCOTLAND 


biological sciences Si ypies of the application 
x cop | 15. AGRICULTURAL COLLEGE 


containing the names of three referees to the 


undernoted, not later than June 17, 1961 . ae Applications are invited for a post of Lecturer . 
2 PATRICK CUMMING UNIVI RSI I y OF EXE TER in Botany from Graduates in Science with special : 
, J ape Clerk to the University Court Applications for the post of Research Assis qualifications in Botany or Agricultura) Botany 
Queen's College, Dundee tant for work on volatile inorganic compounds (although intending Graduates are not debarred 
mone - n collaboration with Dr. L. H. Long, are invited from applying) The salary scale, which will > 
UNIVERSITY OF LONDON KING'S ]| from chemists preferably with two or three years depend on the age, qualifications and experience 
COLLEGE research experience Salary £850 per annum of the successful applicant. will be on one or 
plus benefits ther of the following grades: Grade (Pro- 
The College will require from October 1, 196! Applications, giving a brief account of career | vincial) £975 rising to £1,570 Grade IV (Pro- 
an Assistant I turer in the Geology Department und nominating two referees. should reach the vincial) £698 (honours graduates £717) rising to 
to teach Mincralogy and encourage research in | cecretary of the University by June 17 £993 
this field Salary scale: £800 by £50 per annum Conditions of appointment and application 
tw £950 A London allowance of £60, family my ™m forms are obtainable from the Secretary. 6 Blyths- 
allowances, and F.S.S.1t benefits will also b« CONN AUGHT HOSPITAL wood Square, Glasgow, C.2, with whom applica- 
payable DEPARTMENT OF PATHOLOGY 
tions should be lodged not later than June 17, 
Conditions of appointment and application WALTHAMSTOW, Et 1961, 
| forms may be obtained from the Registrar, King’s Tunior Technician and Student Technician re 
College London Strand W.C.2.; compieted quired Facilities for tra ane and study for the McM AST ER UNIVERSI I Y 
forms must reach him by Jure 16 examinations of the 1.M.I Salary in accord = 7 . 
we with Whitley Scales POST-DOC ar SHIPS IN 
" Forms of application may be obtained trom 
BRADFORD INSTITUTE OF Fomet Group HMC. Langthorne | _ Applications are invited for post-doctoral Teach- 
ing and Research Fellowshiys tenable in the De- 


q ECHNOI OGY Road. EF. partment of Chemistry These awards are worth 
DEPARTMENT OF BIOLOGICAL SCIENCES on. . - $5,506 per annum and approximately one-third of 

Applications are invited for the post of Reader UNIVERSITY OF MANCHESTER the candidate's time will be devoted to teaching 


in Biology Candidates should possess high Applications are invited from graduates in | duties. 
academic qualifications and have had considerable | Chemistry or Biochemistry for the post of Re- Applications, with curriculum vitae and names 
teaching and research experience in any field of | search Assistant in Chemistry under the auspices | of two referees, should be sent promptly to D. B 
Botany or Zoology. Consultative work is encour f the British Empire Cancer Campaign Com- | MacLean, Chairman, Department of Chemistry. 
aged and fees paid for such work may be re- mittee to work in the Department of Chemistry | McMaster University, Hamilton, Ontario, Canada 
tained. Salary scale: £1,800 by £50 to £2,100 per Faculty of Science under the direction of 
annum (or above in special cases) Previous in- R. Barker = te hemistry and bio- , lL . “CL 
dustrial or research experience at a suitable leve chemistry of nucleic acids It is expected that BIRKBEC K COLLEGE 
will be taken into account in fixing the com the person appointed would use the work towards (UNIVERSITY OF LONDON) 
mencing salary obtaining a higher deers Applications trom Postgraduate Research Assistant required for 
Further particulars and forms of application persons intending to graduate this summer would studies of quid | structure under the personal 
may be oMained from the Registrar (Department | aiso be considered Salary would be £350 per supervision of Professor J D. Bernal. Knowledge | 
F), Bradford Institute of Technology, Bradford. 7 saaum The person appointed would be re- of X-ray diffracti nm metho 5 essentia Salary ra, 
HENRY PATTEN, quired to take up duties on October 1. 1961 ee | 
Clerk to the Governor Applications should be sent not ater than Applications to the Secretary, Birkbeck College, 


June 17. 1961, to the Registrar, The University, Matec W.C1 
UNIVERSITY OF DURHAM Manchester, 13. from whom further particulars ares ice 
KING'S COLLEGE. NEWCASTLE UPON and forms of application may be obtained UNIVERSITY OF SOUTHAMPTON 
T available tor 


YNE > IT Postdoctoral Research Fellows 
NIV ERSITY OF SHE FI LD in for from Sep 


Research Worker required in Glaciology, ini research 
tially for two years at £800 per annum Applications are invited for the post of Te™- | rember /October. 1961 Salary £850 per annum, 
Applications ncluding names of two referees porary Assistant Lecturer in Geology, to begin plus F.SS.U 
should reach Dr. Hal Lister, Lecturer in Polar juties on October ft, 1961 A candidate should Applications, giving age. qualifications and ex- 
ne’s ae, Newcastle upon Tyne, 1. | have special interest in Palaeontology and Strati- | perience. to Dr. H. M. Frey, Chemistry Depart- 
" un , graphy The appointment will be r one vear § ment, The University, Southampton 
niy for the Session 1961-62 Initial salary 


PADDINGTON GENERAL a rdine to qualifications and experience on the ROWE TT RESEARCH INSTIT UTE 


scale £800 by £50 to £950, with family allowance 


HOSPI T Al Further particulars may be obtained from the Statistician required for temporary A.R.¢ ap- 
DEPARTMENT OF PATHOLOGY Registrar. to whom applications (four copies) pointment for one year in the first instance 
HARROW ROAD, W9 including the names and addresses of three | Salary within the Scientific Officer, £717 to £1,186 
Vacancy for Technician in Biochemistry. Whit referees, should be sent by June 16, 1961 or Senior Scientific Officer, £1,302 to £1,604 ranec. 

ley Council conditions of service Holders of according to experience 
BS or ARIC onsidered ORGANIC CHEMISTS WHO HAVE RE Applications, stating date of birth. with parti- 
Apply to Director, Telephone Cunningham | cently obtained or expect their higher degrees | culars of qualifications and experience, should 
4884, Fetension 237 are invited to apply for positions in small teams | be sent to the Secretary, Rowett Research Insti- 

engaged on synthetic organic chemistry in clos tute, Bucksburn, Aberdeen 
HOUGHTON POULTRY RESEARCH -operation with pharmacologists Our new 

Station invites applications for a Biochemist with | laboratories. pleasantly situated in rural surround A PATENTS AND INFORMATION OFFI- 
research expericnce Grading Scientific Officer ings, are well equipped to carry out a programme | cc¢r A company cngaged n the large-scale 
(£717 to £1,222 per annum) or Senior Scientific f research upon new mpounds of potential | manufacture of synthetic resins and adhesives re- 
] quires a Patents and Information Officer who 


Officer (£1,302 two £1.654 per annum) according to therapcut value Please write with details ot 


qualificatio and experience Superannuation education and research experience to the Re would be 
under F.S.S.U Applications, with names of three search Director, Miles Laboratories Ltd., Stoke registrat 
referees, to the Station Secretary, Houghton Court. Stoke Poges, Buckinghamshire preparatio 
Huntingdon, before June 24, 1961 bulletin s rs 
ASSISTANT EXPERIMENTAL OFFICERS | ates aged between 25 and 3 : ISSESS- 
requires t th National Vevetable Research 2 m us 
GLASS-MINDED ENGINEER RI Station. Wellesbourne. Warwick. for the follow- 
to follow projects in Chemical and Pharma- rer Salary 
ceutical Industrie Permanent 1 progres checks on breeding mater Qualifica and ations, 
sive position.—Applicants should submit ous: G rticulture) of equiva- pension scheme 
feta f ed tion and career t fate to re Salar sca £578 per mum at age 2! se salary and ae 
Box 966, T. G. Scott & Son, Ltd. 1 $063. Conmibutory ecbea be sent in confi- 
Clement's Inn, London, W.C 2 | Applications, with names and addresses of two r, CIBA (A.R.L.) a 
| referees, to Secretary by June 10, 1961 “ 
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May 27, 1961 


DAIRY SCIENCE AND 
SCIENCE GRADUATES 
required by 


AN FORAS TALUNTAIS (The Agricul- 
tural Institute) for Research in Dairy 
Technology, Chemistry, and Bacteriology 
under its Animal Production Division at 
the Dairying Research Cenire, Moorepark 
Fermoy. In each case rating and salary in 
accordance with qualifications and experi 
ence. Marriage and children’s allowances 
Superannuation Scheme. 

(1) Dairy Technology. Grade—up to and 
including Principal Research Officer 
ESSENTIAL : (i) Good Honours De- 
gree in Dairy Science or Science 
(ii) Experience of research in this 
field and of organizing research. 

(2) Dairy Chemistry. Grade —up to and 
including Senior Research Officer 
ESSENTIAL Honours Degree in 
Science (majoring in Chemistry or 
Bio-Chemistry). 

(3) Dairy Bacteriology. Grade—up to 
and including Senior Research Offi 
cer. ESSENTIAL Honours Degree 
in Science (majoring in Bacteriology) 

Further particulars and application forms 

from Director, An Foras Talintais, 33 
Merrion Road, Dublin, 4. Latest date for 
receipt of completed forms June 12, 1961 


HUDDERSFIELD COLLEGE OF 
TECHNOLOGY 
Principal: Dr. W. E. Scott, M BE 
HEADSHIP OF DEPARTMENT OF 
MATHEMATICS 
Applications are invited for the HEADSHIF 
of the Department of MATHEMATICS App 


cants should possess high academic qualifications 
in Mathematics with teaching and research or 
Specialization in statistics 


industrial experience 
and/or numerical analysis would be an advantage 


Salary (Burnham Scale) Grade III, £1,800 per 


annum by £50 per annum to £1,950 per annum 
The starting salary within this range is deter 
mined in the light of previous experience 


Forms f pplication and further particulars 


obtainable from the Principal. to whom applica 
tions should be returned as soon as 
H. GRAY 
Clerk to the Governors 


possible 


> 


UNIVERSITY COLLEGE. DUBLIN 
PROFESSORSHIP OF BOTANY 
Applications are 


Statutory Office Applicants must forward to the 
Secretary and Bursar, University College, Dublin 


150 copies of their applications and testimonials 


to be received by him not later than June 
1961 
Further particulars may be obtained from 
J. P. MacHALF 
Secretary and Bursar 
University College 
Earlsfort Terrace, 
Dublin 


ted by the Governing Body 
of University College. Dublin, for the above 


INSTITUTE OF CHILD HEALTH 
(UNIVERSITY OF LONDON) 
Applications are invited for the post of Lecture 
in Paediatrics based at the Queen Elizabeth Hos 
pital for Children, Hackney Road, E.2. The suc 
cessful applicant wil! be re 


teaching and clinical or pathological research 
Salary will be within the scale £1,350 to £2,200 pe 
annum 


Applications, including the names of three 


referces, should be addressed to the Secretary 
Institute of Child Health, Great Ormond Street 
W.C.1, to arrive by June 30. 1961. 


tired to undertake 
clinical work, the co-ordination of postgraduate 


r 


WRIGHT-FLEMING INSTITUTE 


Microbiology. St. Mary's Hospital Medical | 


School, invites applications from medica or 
science graduates for the Pfizer Fellowship. The 


rw will be expected t work for a 
in some aspect f th re 
The F ywship is 
year in the first instance mmencing Oct 
with the possibility 


Medical Sch 


biology, St. Mary's Hospital! Sct 
efore June 30, 1961 


Paddington, London, W.2, 


NATURE 


IMPERIAL CANCER RESEARCH 


FUND 
THREE RESEARCH ASSISTANTS REQUIRED 
IN DIVISION OF PATHOLOGY 
Graduates in medicine or biology interested in 
histology, cytology, cytochemistry morbid 
anatomy, or experimental pathology Some ex- 
perience desirable but not essential Appointment 
initially for three years Salaries within range 
£850 to £1.625 per annum, depending upon quali- 
fications and experience, plus London allowance, 
P.S.S.U., and children’s allowances 
Applications (three copies), with names of three 
referees, to the Secretary, Imperial Cancer Re- 
search Fund, Lincoln's Inn Fields, London 
W.C.2, before July 1, 1961. 


UNIVERSITY COLLEGE LONDON 
DEPARTMENT OF ZOOLOGY 

Applications are invited for post of Assistant 
Lecturer Duties will begin October 1, 1961, or 
by arrangement Salary within range £800 to 
£950, plus £60 London allowance, per annum 
according to qualifications and experience 
F.S.S.U. and family allowance. Preference wil! 
be given to candidates working in the field of 
nsect physiology 

Applications, to be received by July 10, 1961, 
should be sent to the Secretary, from whom fur- 
ther particulars may be obtained. 


UNIVERSITY OF ABERDEEN 
DEPARTMENT OF PHYSIOLOGY 
Applications are invited for post of Lecturer 
Salary if medically qualified on scale £1.050 to 
£2.100, otherwise on scale £1,050 to £1,850 
Superannuation, child allowance, and removal! 
e. Appointment from October 1, 1961 

to be arranged 

ther particulars may be obtained from the 
Secretary, The University, Aberdeen, with whom 
applications (cight copies) should be lodged not 
ater than June 18, 1961 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


ASSISTANT LIBRARIANS 
are required at the 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, HARWELL 
(POST A) 
and the 
CULHAM LABORATORY, near 
ABINGDON, BERKS (POST B) 
POST A: to take charge of the Cata- 
loguing and Ordering Department which 
deals with all the Library intake of litera- 
ture (published and report), and to be 
responsible for production of four acces- 
sions lists and a monthly list of the 
Authority's publications available to the 


to £1,430 per annum according to experi- 
ence 

POST B 
rarian for: 

(a) Day to day supervision of the loan, 
reference and enquiry service 

(b) Ordering, accessioning and cataloguing 
additional material. Some translation work 
will be required 

SALARY £495 (at age 18) to £1,055 
per annum or in the range £1,165 per 
annum to £1,430 per annum according 
experience 

Applicants for both posts should he 
Fe ws or Associates of the Library Asso- 
ation and have had experience nia 
Scientific or technical library which should 
rclude 

POST A-—Cataloguing and classifica 
preferably by U.DC. and staff organiz 
POST B—Document reproduction tech- 

Ability to t 


be responsible to the Lib- 


niques ranslate from one or 
wo foreign languages, particularly German 
and/or Russian would be an advantage. 
Superannuation scheme 
we purchase assistance provided 
Send postcard for det 
Manager (1955/34) 


4), U 
Harwell, Didcot, Berks 
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HERIOT-WATT COLLEGE 
EDINBURGH 


Applications are invited for the following 
LECTURESHIPS commencing on Septem 
ber 1, 1961, or as soon as possible there- 
after 


INORGANIC CHEMISTRY 
PHYSICS 
MATHEMATICS 


Candidates should hold an honours 
degree or equivalent qualification, Previous 
teaching experience is desirable. Industrial 
and/or research experience will be regarded 
as additional qualification 

Candidates may be placed, according to 
qualifications and experience, cither on the 
Salary Scale for Lecturers Grade I, viz., 
£1,050 to £1,700, or on Grade II(a)}—£900 

Further particulars may be obtained from 
the Principal to whom applications must be 
submitted not later than June 10 


HAREFIELD HOSPITAI 
HAREFIELD, MIDDI ESEX 
(610 beds: General and Chest) 

Senior Biochemist required Salary scale 
£1,250 to £1.700 per annum, plus £50 London 
Candidates should norma!ly have had 
at least five years experience in the basic grade 

Applications, quoting two referees, to reach 
Group Secretary, MHarefield and Northwood 
Group H.M.C., Mount Vernon Hospital, North- 
wood, Middlesex. by June 6, 1961! 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 
Engincering or Science Graduates required for 
research into problems in fluid mechanics and oil 
combustion. Results should be suitable for higher 
degrees Grants up to £500 per annum 

Applications to R. P. Fraser, O.BE Chemi- 
cal Engineering Department, Imperial College, 
London, S.W.7 


UNIVERSITY COLLEGE OF WALES 
ABER YSTWYTH 

Applications are vited for the post of Assis- 
tant Lecturer in Biochemistry in the Department 
»f Agricultural Biochemistry to begin dutics on 
October 1, 1961 

Applications should be sent not later than June 
24, 1961, to the Registrar, from whom further 
particulars and forms of application can be 


THE MEDICAL RESEARCH COUNCIL 
requires a Research Assistant with a good 
honours degree in biochemistry to study the fac- 
tors influencing the renal excretion of calcium 
n man The appointment is for three years in 
the first instance, and opportunities are available 
to register for a higher degree Starting salary 
within the range £750 to £850 per annum Appli- 
cations, with names of two referees, to Dr. A. 
Hodgkinson, Metabolic Disturbances in Surgery 
Research Unit, The General Infirmary, Leeds, 1 


VETERINARY OFFICERS RESEARCH 
Officers, Assistant Veterinary Investigation 
Officers: Ministry of Agriculture, Fisheries and 
Food Pensionable posts for men and women 


aged at least 23. M.R.C.V.S. normally required 
and postgraduate experience desirable. Present 
vacancies for Research Officers in virology, patho 
logy, bacteriology, and biochemistry National 
salary scales: £926 (at 23) to £1,269 (at 32 or 
yer rising to £1,420, then to £1,778 Promo 

n prospects.—Write Civil Service Commission 
Burlington Gardens, London. W.1, for application 
form, quoting 130-173-265 /61. Early application 

ed 


RESEARCH BIOCHEMIST FOR EXPAND 
ine Company near Windsor. to establish Con 
trol Laboratory for Enzymes and Biochemicals 
using modern I.R. and UV. techniques H 
would also be provided with all facilities for 
nvestigating new and unusual biochemicals. Put 


lications encouraged He should hold a Uni 
versity degree with two or three years’ pow 
graduate or research experience in Biochemistry 


Five-day week, Pensi Scheme alary around 
£1.500.—-Apply Box 967, T. G. Scott & Son, 
Ltd., 1 Clement's Inn London, W.C.2 
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May 27, 1901 


AUSTRALIA KENT EDUCATION COMMITTEE UNIVERSITY OF BRISTOL 
THE UNIVERSITY OF NEW SOUTH WALES MEDWAY COLLEGE OF TECHNOLOGY Applications are invited for the post of Lec- 
STAFF APPOINTMENTS—-SCHOOL OF RESEARCH ASSISTANTSHIP IN CHEMISTRY turer (Grade 11) in Physics tenable from October 
PHYSICS Applications are invited for appointment to a | 1, 1961. Salary scale: £1,050 by £50 to £1,400 
The University of New South Wales wishes | Research Assistantship or Research Studentship | by £75 to £1,475 (bar); £1,475 by £75 to £1,850 
to appoint academ staff to the School of n Chemistry from candidates who hold an | Preference will be given t& andidates having 
Phy $ Honours degree of British university, or who special interests in clementary particles or solid 
The School offers urses to students taking are Graduate Members or Associates of the Royal State physics 
Physics at the B.S and = honours vels, and | Institute of Chemistry and are qualified to work Full particulars may be obtained from the 
4 those undertaking research work tor | for a higher deeree or research diploma. Students | Registrar, University, Bristol 8, to whom applica- 
u jegree of M.S and Ph.D n the Faculty : g finals this summer are clizible for con- | tions should be sent by June 9 
f Science Physics is also taught to first- and s ation ' ' 
j-vear students in ther Faculties uccessful be required t NOR I H I ONDON BI OOD 
- ‘ is active in research, part arly fertake full-time ne of the follow- TRANSFUSION CENTRE 
physics, and in aspects of solid-state physics . eT. ss - Medical Laboratory Technician required, quali- 
ding X-ray crystallography, dielectric break hemistry and will rtunity of teach- fied AIML.” science degree or equivalent 
wn low-energy tron fiffraction and af not more mr week Present commencing salary £595, rising to £720 
sum-ultra-violet studies of surface Applications, neming two referees and giving plus London weighting £20 or £30. Whitley con- 
Fa ties for research work stafl nd post f details of qualifications and previous experi dit 1s 
g luate tudents are good There e well en should be sent to the Principal. Medway Applications in writing as soon as possible to 
pped mechanica tri ind optical work- | College of Technology, Horsted, Maidstone Road. | we administrative Officer 
hops, and the University ha a large electroni Chathan Kent, from whom further details may 
si computer (UTECOM, an English Electric | be obtained APPLICATIONS ARE INVITED FOR A 
EUCH hine) | post as Professor of Organ Chemistry which 
Ing ibout the School Phys may he | has b becau the ntin 
fressed to the feac Sch sion of the Department nimum salary $12,0¢ 
CHEMIST OR PHYSICIST per annum. Candidates should send their appli- 
> ntment as r lect nts ations (which should include the names of three 
Apphcants for the m f Lecturer must | N Aid of British C aT ver 8, Canada 
have a degree with h urs in physi grade specialities on os 4 from whom further part irs may be obtained 
Previous paperms r research experience Interviews may be arranged in London between 
f . ful but not essentia i 25, 1961, by writing to Professor 
| This ap tment in a steadily expanding ( © British Columbia House 
le partme ffers interesting pportunities Regent ndon, W.1, during the above 
| i man o wide erests yet practical! per 
k arries a good salary and other GLASSHOUSE CROPS RESEARCH INSTI- 
oe " | TUTE. Head of Mycology and Bacteriology De- 
Applica ns, 8 g@ full details, which yartment Applications invited for this post 
| w be treated in nfidence, should be | which will fall vacant on October 1, 1961, on 
addressed + Pers vc! Director, Brittains } retirement of present holder. Candidates should 
| Limited Cheddiecton Paper Mills, Leek have wide experience of research on plant dis- 
Staffs eases caused by fung and bacteria a special 
th nterest in microbiological problems, e¢.g., as 
associated with s mushroom composts, 
to UNIVERSITY OF Gl ASGOW would be an advantage Appointment in Prin- 
Nev MISTRY cipal Scientific Officer grade. £1.666 (£1.716 on 
N LECTURESHIP IN BIOCHEMI January 1, 1962) to £2.418.—Further details avail- 
Aen Applications ar nvited for a Lectureship in able from Se ary t h titute, Worthing 
kK | Biochemistry Salary scale with a medical R Rustinet Littlehampton 
qualification, £1.050 to £1.900 per annum with- . yore 
i : whom app 2 with names thr erees, 
to the py s to Sydn | tam ?. £1.050 to £1,850 per should » submitted before June 30. 1961 
innum Init ding to experience 
UNIVERSITY OF OTTAWA nd qualificat and family allow GRADUATE IN A BIOLOGICAL SCIENCE 
OTTAWA, ONTARIO. CANADA ance benefits with an interest in cytogenetics wired to work 
nt P > Application ght pics) should t not as a Research Assistant in the Cytogenctics Sec- 
~ a in, ology required 16. 1961. with the undersigned tion of this Unit Applications will be considered 
0, accord- from whom further particu a tained from underg aduates about write their final 
on » RORT T HUTCHESO examinations alary ding to age and ex- 
= ~ALdy, cssor M. F. Murnaghan at Secretary of University Court perience within the Medical R arch Council 
scales Applications, giving full ails of career, 
USA UNIVERSITY OF GLASGOW together with the names of two referces, should 
CREIGHTON UNIVERSITY SCHOOL OF FLECTRONIC DEVELOPMENT ENGINEER be sent to the Administrator, Radiobiological 
MEDICINE A vacancy exists for an ENGINEER interested Resear h Unit. Med - Research Council, Har- 
One year Visiting Lectureship in Anatomy n developing electronic equipment tor research | Well, Berks, by June 19 
To participate in t ng of Gross Anatomy to nd teaching. Candidates should preterably have BIOCHEMISTS: B.SC. OR PH.D. REQUIRED 
medical and dental students September 61, to | had experience of this type of work, and should | for work on the mechanism of androgen action in 
Jur 196? Salarv Is passag have a appropriate Higher National! Certificate Protein and nucle acid synthesis Opportunity 
Please send riculum vitae Dr. William T r_ similar qualification for advancement. Graduate work permitted for 
Niemer, Denar f Anatom The € ghton | Wel pped workshops and laboratories tm | BSc. appointee.—Professor Charles D. Kochakian, 
University Sch Med North | 4 new ling provide excellent working condi University f Alabama Medical Center, Birming- 
s Omaha Nebraska SA | tions ham 3, Alabama 
- | Starting salary in the range £700 to £950 per - 
NIVEI RSITY OF MAN( HESTER num, depending on expericnce and qualitica FULLIS RUSSELI CO. LTD REOUIRE 
Apt ations are invited for the post of Assist- | tions the services rf al aboratory Manager. Qualifica- 
ant Lecturer in Orean Chem wee Sal: App! tions, with brief details of career and tions should ben ud good degree in science 
sca £800 to £950 per annum with memt qualif tions, should be sent to the Secretary and cons dera mS  CEpCEN nce of laboratory organ- 
FSS and Childr s A wan f the University rt, The University, Glasgow vation, Dr rably b not necessarily in the 
Applications should nt not later th W.2. not later than June 3, 1961 paper industry —Applications to the Chief 
Chemist, Tullis ussell & Co Ltd Auchmuty 
‘ 41. to the R ar, the University, Man- 
hester, 13, from whom further particulars and UNIVERSITY COLLEGE OF & Rothes Paper Mills. Markinch, Fite 
forms of application may be obt NORTH STAFFORDSHIRE LECTURES AND COURSES 
THE BRITISH NON-FPERROUS METALS Applications arc vited for the post of Demon yur 7 — = 
earch As ation further strengthening its trator in Biology Department Candidates I NIVE RSITY COLLEGE I ONDON 
1 informa j vites appl hould have a good honours degree in biology GOWER STREET. LONDON, WC! 
s from era t n meta gy, physics or roology, and preference will be given to thos FREE PUBLIC LECTURES, SUMMER TERM 
hemistry who hav xper ¢ in rma- | with exper 1 pr al genetics Salary 1961 
k Appointmen ving ularies | £540 per nnum Jav June ¢ $20. Rradvkinin—its 
at with the xp reqt 1 and | Application forn and further particulars can | Chemistry, Pharmacology, and Role in Phvysio- 
he responsibilities borne ar be filled.— Apply | -s btained from the Registr The College, | logical and Pathologica actions,”” by Dr. G. P 
Secre y. BN.F.M R.A Fuston Street, London K Staff to whon mpleted forms should Lewis 
NW 1 b ned not r than J 1%, 1961 Monday, June 26. at S, “ Propionic Acid Meta- 
RADIATION PHYSICIST: FACULTY AP- TECHNICIAN (FEMALE) REQUIRED FOR | 02!'s™_in Animal Tissues."" by Dr. Severo Ochoa 
porntment Teach radiation physics. supervise | new expanding Physics Laboratory Salary at GRESHAM LECTURES DR Ww H 
r ation health progr and nduct own re- ninimum age 70 rising to £710. Qualifica- | Steave n FR.AS Gresham Professor in 
s h Electronic Engineer Fa ty appoint tions G.CLE evel in physics and mathe- Astror “ leliver a course of four Lec- 
t Conduct own rt arch and consult in bio- | mat r similar Work niefly ymcerned with res entitled “ Fact-finding in Astronomy” on 
medical problems, supe s¢ a modern electronics d ¢ nt using radioactive isotopes Monday hursday May 29 to June 1, at 
shop.—Professor Charlies D Kochakian Co- irther i may be obtained from Hos- Gresham College, Basinghal!l Street, EC2. Tel 
rdinator Research rsity of Alabama Medical | pital Secretary, Dudley Road Hospital, Birming- | MONarch 2433.—The Lectures are free and begin 
Center, Birmingham 3. Alabama ham, 18 at $.30 p.m 
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PLYMOUTH AND DEVONPORT 
TECHNICAL COLLEGE 
TAVISTOCK ROAD, PLYMOUTH 

DEPARTMENTS OF 
SCIENCE AND PHARMACY 
FULL-TIME COURSES 


B.Sc. GENERAL (PURE SCIENCE) Univer- 
sity of London External—3 years. 
of following subjects are offered 


Combinations 

Chemistry, Physics, 

a Mathematics, Botany, 

Zoology, Geology. 

cs Entry Qualifications: Two Advanced Level 
“hr passes and three Ordinary Leve! passes in 


appropriate subjects 
OR: Three Advanced Level passes and one 
Ordinary Level pass in appropriate subjects 


2. GRADUATESHIP OF ROYAL INSTITUTE 
OF CHEMISTRY 
Entry Qualifications - Advanced Level Chemis- 

English 


try and Ordinary Level passes in 
Language, Mathematics and three other 
subjects 


3. G.C.E. ADVANCED LEVEL—2? years 
The following subjects can be taken: 
Chemistry 


Pure Mathematics, 
Botany 
Geography, 
Physics. 
Applied Mathematics, 
Zoology, 
Geology 
Entry Qualifications G.C.E. Ordinary Leve! 
in appropriate subjects. 
4. FINAL PHARMACEUTICAL CHEMIST 
DIPLOMA—3 years 
Entry Qualifications Advanced Level passes 
in Chemistry, Physics and one of Biology 


or Botany or Zoology 
Ordinary Level passes in English Language, 
Mathematics and a Foreign Language 


Particulars and application forms from the 


COLLEGE REGISTRAR 


UNIVERSITY COLLEGE, LONDON 
BIOCHEMICAL ENGINEERING 
postgraduat our leading 
iS Starting on Oc 
dearce in 


one-vear 
College Diploma 
suitable men with 
eering, biochemistry, or other a 
The syllabus deals specially 
practical aspects of food 
manufacture, and is intended for 
to take responsible positions in 
either in direct Management or 
Inquiries to Profe M. B 
ment of Chemical Engineering 
London, Gower Street, W.C.1 


UNIVERSITY OF LONDON: A LECTURE 
entitled ** The Reactions in Aromatic Biosyn- 
thesis * will be delivered by Dr. D. B. Sprinson 
at S$ p.m. on May 31 at University 
ywer Street, W.C.1 Admission free, 
James Henderson, Academic 


for engin 
ated subjects 
theoretical and | 
pharmaccutical 
those wishing 
these industries, | 
development 
Donald, Depart- 
University Colleg 


SSOr 


| 
| 
| 


without 


GRANTS & SCHOLARSHIPS 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 
DEPARTMENT OF PHYSICS—RESEARCH 
STUDENTSHIPS AND ASSISTANTSHIPS 
A variety of research Studentships and Assistant- 


ships are vacant in Physics Department for 
Students completing first degree this Summer 
Three main research groups within department 


with total of 18 postgraduate students at present 
Main research interests: (1) Magnetic resonanc« 
studies of the solid state including work at very 
low temperatures ; (2) Investigations of gas dis- 
charges with particular reference t 
This work is partic 
tion of iltra-high 
discharges (3) Studies on 
similar fibres with particular refer 
surface impurities and other defect 
research groups are studying oxid 
liquid metals at infra-red frequencies 

Further particulars research ‘ 
available for work in these fields can be obtained 
from Professor D Ingram, Department of 
Physics, the College, Keele, Staffs 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 


Applications invited for Research Studentship 


surface effects 


‘ 
ot 


organic chemistry, value £425 per annum (p 
fees), provided by Smith, Kline and French Ltd 
The successful candidate will work for a higher 
degree under supervision of Dr. G. Jones, on 
heterocyclic syntheses in aza-steroid field 

Applicanons, together with names f tw 
referees, should reach the Registrar, the College 
Keele, Staffs, not later than June 1 1961 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 
DEPARTMENT OF CHEMISTR} 

ALBRIGHT AND WILSON RESEARCH 

STUDENTSHIP 


This Research Studentship, value £425 per 
annum plus fees for two or three years, is ava 
able for thermochemical research on phosphorus 
compounds, leading to M.Sc. or Ph.D. degree 
under supervision of Dr. C. T. Mortimer 

Applications from graduates or prospective 
graduates in chemistry or physics should be sent 


before July 1, 1961, to the Registrar, the College. 
Keele, Staffs, from whom further particulars may 
be obtained 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 
DEPARTMENT OF CHEMISTRY 
INSTITUTE OF PETROLEUM RESEARCH 
STUDENTSHIP 


This Research Studentship, value £425 per 
annum plus fees for two or three years S$ avaii- 
able for thermochemical research in cyclic hydro 
carbons and heterocyclic pounds, leading t 
M.S r Ph.D. degree jer supervision of Dr 
Cc. T. Mortumer 

Applications fr graduates or prospective 


graduates in chemistry or physics, should be sent 
before July 1, 1961, to the Registrar, the College 
Keele, Staffs, from whom further particulars may 
be obtained 


cexci 


UNIVERSITY OF MANCHESTER 
METROPOLITAN-VICKERS 
POSTGRADUATE BURSARIES 
Applications are invited from honours gradu- 
ates in Engineering, Physics, or Mathematics for 
of a value 


a number of postgraduate bursaries 
normally within the range of £350 to £700 per 
annum, although this maximum may be exceeded 
in certain cases The bursaries are tenabie for 
research and advanced study in the Departments 
of Electrical and Mechanical Engineering in the 
Faculty of Scien r of Technology. 
Applications, aming Department and 


Faculty in which the candidate proposes to work, 
ater than July 1, 1¥6!, to the 


should be sent not 
Registrar, the University, Manchester, 13, from 
whom further particulars and forms of applica- 


} 


mo may be odtaince 


UNIVERSITY OF MANCHESTER 
RESEARCH STUDENTSHIPS IN SCIENCE 
Applications are invited for the above student- 
normally tenable for three years and of a 
value comparable to th: D.S.LR. Research 
Studentship Candidates must hold the deerce of 


other 


Bachelor or Master of a British University 
than Manchester 

Applicat s should be sent not later than July 
1, 1961, to the Registrar, the University, Man- 
chester 13, from whom further particulars and 
forms of application may be obtained 


UNIVERSITY OF SOUTHAMPTON 


Chemistry Department Research Studentship 
in Organic Chemistry Up to £400 a year tor 
candidate for higher degr« 

Applicants (Honours dearee r GRAIC) 
should send details of career and qualifications 
and names of two referees, to Professor R. ¢ 
Cookson, The University, Southampton, 


MISCELLANEOUS 


MURDOCH TRUST 

For the BENEFIT of INDIGENT BACHFLORS 
and WIDOWERS of good character, over 55 years 
of age, who have done “ something *’ in the way 
of promoting or helping some branch of Science 

Donations or pensions may be granted to 
persons who comply with these conditions 
J particulars, apply to MESSRS. SHEP 
& WEDDERBURN, W,S., 16 Charlotte 


Edinburgh, 2 


For 
HERD 


Square, 


STAFFORDSHIRE COUNTY 
COUNCIL EDUCATION 
, COMMITTEE 
SUPPLIES DEPARIMENT 


Tenders are invited for the supply of Optica 

E pment for Physics Laboratory (Category K.1) 
for t w College of Technology, Stafford 

Forms of Tender may be obtained from the 

Director of Education (Supplies), ¢ ity Educa 

ition Offices, Earl Stree Stafford Completed 

Tenders, enclosed in the envelope provided, must 

| be received by the ur zned at County Build 

} in Martin Street, Stafford, not later than noon 

| Saturday, June 24, 1961 

r. H. EVANS, 

Clerk of the County Council 


necessary for maximum efficiency. 
Archite Munce 
Archite 


CYGNET meets the 
demands of science 


| The Associated Feed Manufacturers Research Labora- 
tory, York Road, Belfast, is an excellent example of the 
| top quality research accommodation now being provided 
| for industry. Once again, Cygnet Laboratory Furniture 
| provides the supreme craftsmanship and advanced design 


& 


University Street, Belfast, 7 


CYGNET JOINERY LTD * HIGHER SWAN LANE * BOLTON * TEL: BOLTON 62121 (19 lines) 
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NATURE 


THE LEADING INTERNATIONAL JOURNAL OF SCIENCE 


Published Weekly Two Shillings and Sixpence 
* 


“NATURE” surveys the whole field of pure and applied science, and is authoritative and topical. 
It is read by scientific workers all over the world. 


* 
Every issue includes 
A LEADING ARTICLE—on science in relation to modern life and public affairs. 
REVIEWS—each by an authority on the subject discussed. 
GENERAL ARTICLES—surveying new discoveries and developments. 
NEWS and VIEWS—on current topics and events. 
DESCRIPTIVE REPORTS—of scientific meetings. 


LETTERS TO THE EDITORS and SPECIAL ARTICLES—in which scientific 
workers of all countries of the world describe their current investigations. 


A classified list of recent Scientific and Technical Books is included each month. 


* 


The charges for direct postal subscriptions, postage paid to any part of the world, are 


12 months oe os oe oe oe {8 8 o 
6 months (26 issues) os 14 4 0 
3 months (13 issues) ee {2 20 


Please send me “‘NATURE” for .... months, beginmng with the issue for ....... Cactenuent 


for which I enclose remittance value ........eeeeeeee 


Date 


MACMILLAN & CO. LTD., St. Martin’s Street, London, W.C.2 
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Van Slyke 


apparatus 
WITH MAGNETIC STIRRING 
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The chief feature of the new B.T.L. Van Slyke 
Manometric Gas Analysis Apparatus 
is the variable-speed magnetic stirring, 
controllable and efficient down to volumes 
of 3ml. Joints are spherically ground 
to Minimise strain during dismantling, 
and exclusive B.T.L. ‘Lee’ stopcock 
fittings ensure free rotation, constant 
tension and easy removal. An illuminated, 
ground glass panel is fitted behind the 
i reaction pipette for easy observation. 
Sheet metal construction and a low centre 
of gravity make the apparatus stable and 
easily portable. Models with and without 
interval timer are available. 


Catalogue No. D6/307 £7}3.10.0 
(without timer) 


Catalogue No. D6/ 308 {85.0.0 
(with timer) 


Send for full details. 


For determination 

of blood gases 

and a variety of 

non-biochemical 
licati 


We are exhibiting at ACHEMA 


B T complete | 
laboratory 


service 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester & Glasgow Agents throughout U.K. and all over the world 


TAS/BT.7§ 
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a unique source of 
INFORMATION on 
scientific instruments 


There are two kinds of knowledge ; knowing and ‘knowing where to find out’. With 
science and technology developing so rapidly no one can hope to be fully informed 
on every worthwhile new technique or new equipment. 


Here are three ways in which ‘knowing where to find out’ can help you: 


(1) If you already know the answer to your problem but don’t know who 
makes the most suitable equipment SIMA can tell you. 


(2) If the answer to your problem depends on whether someone has al- 
ready developed suitable equipment, SIMA will know if it exists and 
can tell you where to get it 


(3) If you just have a problem, SIMA can often tell you whether someone 
has already found the answer to it and has developed equipment to 
meet it. 


Where do SIMA get their information? 


From two sources. One is The British Scientific Instrument Research Association 
(BSIRA) which is constantly engaged in research and maintains extremely compre- 
hensive libraries and files. The other is the membership, consisting of over 180 
companies engaged in all these fields of instrumentation: 


OPTICAL & OPHTHALMIC LABORATORY & ANALYTICAL 
ELECTRONIC & NUCLEONIC MEDICAL & X-RAY 

ENGINEERING & INDUSTRIAL KINEMATOGRAPHIC 
NAVIGATIONAL & SURVEY PROCESS CONTROL & AUTOMATION 


The Scientific Instrument Manufacturers’ Association could be your most valuable 
source of such information and you will find them very helpful on any question 
about scientific instruments. 


the SIMA enquiry service 


Over 180 manufacturers with one address 


SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION OF GREAT BRITAIN 
20, QUEEN ANNE STREET, LONDON, W.1. 


Telephones—Secretariat Langham 4251 — Enquiry Service Imperial 6000 


q Space donated by member: C, BAKER INSTRUMENTS LTD. Makers of Optical Instruments 


Printed in Great Britain by Fiswer, KNiont & Co., Lrp., The Gainsborough Press, St. Albans, and published by MACMILLAN & Co., LIMITED. 
at St. Martin’s Street, London, W.C.2, and St. Martin's Press, Inc., 175 Fifth Avenue, New York 10, N.Y., U.S.A.—Saturday, May 27, 1961 
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